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= (54) Title: PROCESS FOR PRODUCTION OF POLYPEPTIDE BY REGULATION OF ASSEMBLY 

= (57) Abstract: It is found that the assembly of polypeptides can be inhibited by altering an amino acid residue that foms tlie 
= interface between the polypeptides in the assembly into another amino acid residue having the same charge as that of the amino acid 
= residue. Thus, it becomes possible to form a hetero molecule with good efficiency. The present process can be suitably used, for 
^ example, in the production of a bispecific antibody. 
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fcl^^^^bTv^§o 1^^. '^x(D^m^m^^\^xm^mtmm(D'^^m^^m 

t^sc(Fv)2(Dm^(D—m^m^m^^irmX:h^o (a)<D«5tCOsc(Fv)2{i. (b) 

x^ir2m(Dm(Dm^mi^mmtE^^o 

mi3']u2-vjz4:(Dm'}&^i±i$^Xh^peakltpeak2(Dm-<:t>'^M^Vi-^h^v:7^-~\Z 
m 14] m-(:t:y^m^^-^V^y^^— KX^^mi^tipeakl tpeak2(D^^^V-^^y\l' 
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o 

[Elielbivalent scFv^single chain antibody<Z)«3g(D]eV>i^J;«9^C§subtiUsin|5M^4)- 
m^(D^y<^—XDim^^^^To Bivalent scFv^jgOJ^-g^. ;^l|-eHofciB5>^^ 

[|E|19]u2-wz4, afe^^^vl, 3ic^#:v3CO|^-f:t^^^^n-^h^^^y^— ©M^^^i" 

o 

[|E|20]u2-wz4, u2-wz4ffiMpeakK u2^z4|tMpeak2, eSc^#^vl, e§C^#^v3(^^* 

[Il|21]u2-wz4|t$^peakl, u2-wz4|tMpeak2, 3ic^#:vl, 3fe^^v3(D7°n7^T— if 
[|2l22]u2-wz4*t^peakl, u2-wz4)^Mpeak2, ^^#:vl, 5S:^#:v3 <DTPO#T=?^ 
[|l|23]u2-wz4ftMpeakl, u2-wz4|tMpeak2, "ik^^vU g§:^^v3(DDSC^^If(7)|^ 
[|l|24]u2-wz4*ti^peakl, u2-wz4*tMpeak2, ^^#:vl, ^^W^Z(DWn'^W^\C 
[g|25]u2-wz4;»Mpeakl, u2-wz4*t$^peak2, BiC^^#:vK Bic^^f*v3(D»jgt^:i^|c: 

o 

[|2|26]tHli^M#Mtt^^(tMliA69(hA69-PFL)/ tMbB26 (hB26-PF)/tMbB 
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^M'Ch^o a^C^®Bff#^^-oV^-C^^. EU^l^-^^—V^^ iKahat EA et al. 1991. 
Sequences of Proteins of Immunological Interest. NlH)^M>ffiL;fco 
[EI28]CH3#B^3Sc^bfctMb (IgG4M) (DIEX^#(Di?n-r h^^^ 

[|l|29]CH3|^ffi^^^bfctMb-S#M'l4fei#: (IgG4M) (DlEX^m^^'Onhtlfc 
A-Homo, BiAb, B-Homo<Djf^)^it^^7^Vfc^ 

[EI30]CH3#ffiSr^^bfctMb^fi#Mtt^#: (lgG4^) j;«9*t^$tvfcBiAb(D60 
[|ll31]CH3#ffi^3fiC^bfctMb (lgG4g5) (D«@^i4l^oV ^XW 

/Co 

[|E|32]CH3j^B^3Sc^bfctMt:nm#Mtt^#:(IgGlM)<^A-Homo, BiAb, B-Ho 

^/c. ^^>Ky-<7°9^H\ fc5VM*^^7Ky-<:/^H\ |amx.^y'<:^^K#(Z)V^'f 
-e&oTt>J;v\ ^hK. _hlE(D7Ky-<:/^K(D8if;i-fe^fc. ;$:^ig(7)^y-<>^^F(c 

[0017] :^mm t^*5it^^y-<:/^Ko^^i:(i, 2^_h©7Ky-<:/^KfJ«;5S*@ 
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[0019] :^mm K^n^ mmi tn. ii^. mKf^m) ir^m(D^^m^mu M-m 

[0020] :$:^m K^if^ r#B^fl^^-f-§T5:y^a^j ti-i. m^i&irfiit. ^m^mm-r^ 
m^m^x^ ^(D^^p^^ hi^<n^^mi^i3\^xmisimj:i^-^^m:^v-<^^]^^ 
[0021] :^mM(D:fjmi^^i'f^T^ymBM(D r^^j tit. McW-m\at. jiKDT^/m^^ 

[0022] ^/c. :^mm K^n^ ^m^-7'^\^^] . 0*l< 2m&^±(Dmm:m^w^^nm 
b#s^y-^^^K-r'fe5o r^ymm^Uim-xh^ 

«{b^6^x^«a6^tt«(^5■^^''^<^^>lo^^M^^^^ir/55#v^o 
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[0024] mx.i^. 3Ky-<:/^Kp^(c:jov>-c. m—mm(Dm-<':f^h'^m7i^^^u ^tih 

[0025] ±tE(D^t^ta^c^ov^T(l)(^J;5^-^-a'Lfc^y-<:7°^K(«:^Mtt#:) ^m^m^m 

[0026] ^fc^mm(Djjmii. mm^Ait<D^^mmj7m-vh^x. m^-:f^m(D^ 

[0029] mx.it. m—Mm(Dm^y'^h^if)^^m^^M^>^-<^m^Mm^^^ ^x. ^ 
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[0030] ±IE<Z):l^?5i' (;i*dV ^-C(l)o j;5(-^'a-bfc#»#:^«^6^lc::5i#b/cv 

H*fcttEg(D#y-<:/^Kfc-^^^^§T^y^aS^5fe^i-'5i^^ 
[0031] ;^5§egc)^y-<:7'^K<^^-a-M;^^feC)^*bv^^#^;I*5V^-c^*. -^J^f^. ^y-< 

[0033] moX. ±mjjmi^^^ ^-C. 3iC^$tl.-5T^ym^S}*. #lfii^^M-r-5>sKy^:/ 

[0035] T^/m(D^i<a-i. mM^'^-c^tiT?./mii^^hnx\^^o —^mcjE(DmM^'^ 
xifcT^ymiiEmMT^y^) ti.xi'i. yv^^(K), t/v^'^^(r). }^^^iyxu)^m 
htix\^^o ik(Dm^^^mcT^/m(Mm^T^ym)tvxn^ T^^<y^:^m(D) 
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o 

[0036] :^mm<D:)jmK^\^ >-cf^ . mmir^±x(DT5.ym^m^^mn(Dm,^tfj:^x^ k 
[0037] :^mM<D:ijmi^m ^x^m^m^n^r^ym^m(Dmit. m^mm^M^^ ^t^iK 

[0038] ;^^^B;^<D^^bV^S#^-^3V^-C{i. ^mii^x-:ixmA^ti^i^Mi^^^ti^)r^ 

ymmm^^x±m<DiEmmT^ym(D ^i)^ibmu^ti?>T^ymmmxh^^\ 
<i'i.^x±m(Di^m^T^ym<D^^^ibmn^ti^T^/mmmx:^^^t7im~^i^ 

[0039] ^fc. :^^m {-*3v ^xmA^ti^T^/mmm-i. ^*b< ^/v^^:^miE\ t;^ 
[0041] ^fc. ^mm^^mmijm<D0~^L.\mmK^^^xi'i. :^v-<-:f^h^(D^m^^ 

[0042] ri^7Kti='T (hydrophobic core) J f*, ^^l.fc^]}^-^f'}^^<D\^mKW 



wo 2006/106905 



19 



PCT/JP2006/306803 



[0044] ^ ll#f^*5v N-cf* . BffM(50)^y-<:/^Kt-ov ^xr^^mum^m'lr^^tkz.x.v) 

[0045] ±.wsm^^n^mM^^'r^T%/m^mt\^x\-i. 0^b<fs. ^>i?^^^(E) 

[0046] ;$:^BJ<^^^$lJ»;^^*^4. ^#:^>U< . *5 J: tJ^^^r^^tt^^i-^^^K 

[0047] ;^BBJ }-*3V ^-c. mm t\ ^5ffl?^^*ftt>J!Sv BlfM(D^^i^#6^ 

tia;v\ 0^bv^K#:«. ^y^J^n— ^h/v^^, =3ry^^^. tMbM:^. Mu^ic, 
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J:5^^5>^^J*2^(D^J!gi:^^i-;5t (^-trfeS;^^ : bispecific^f* ; 

[0049] :$:^m K^if^ mm i^it. ±^(D^m^M\^x:^hKTKym(Dm^. # 
?i'7jt^wtm^x'o^(DT^/mnm^^Mi^xhx\\ 

[0050] ;2^|^BJ K^i1r^^m-i-^'C7:^^m \^h^m 9^yh^m ^-^^^i^. ir^^#:. ^ 

[0051] rdr^^^^j ti^, M^ce5»)i^*5fe<DiE^j^«a-^;b-frrf^]^$n5^#:-efcSo -^^l 

o 

[0052] rth^b^^rj ^{t, (reshaped) ^ih^W^thW^M. \ih!^^^(Dm%W}m * 
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^(D^W., '0^[|;:tfi-^'>>^^#:(Dffilttt^^'^*^(CDR;complementarity determining 
region) %tbtii#:C0CDR-^#itbfet)C0-efc§o CDR^mMir^itit><D:}fmit^^ 

'Cfe'5(Kabat et al., Sequence of Proteins of Immunological Interest (1987), National 
Institute of Health, Bethesda, Md.; Chothia et al.. Nature (1989) 342: 877) o ^fc. 

^cD-«^6^j7fe»e^^mm;t^^t>^^-efcs {mmwmmm^Mmm'^EP 125023 

"^^m. wo 96/02576 -^<2f^#fli)o ^^'T^^^<D:lvmKX*) . MX-lt. -^^^^W- 
(DCDR^^^L. f^CDRi^th^^rCDv'U—AIJ—^^^ (framework region ; FR) 
3g|^$ttfcfei#:^3-Ki-5DNA^^#b. tM^:^#:^Ml■(Z)^^i-<:^^-^fflV^ 
fc5^tCj:«9S^'r5wtdS-e^§o ^COi^JteDNAfi. CDR^OTRW;^07|cSffi«(;i 

— ^b-Cffiv>TPCR^{^J;<9'^^-f-5r^^5r'#5(wo98/i3388-^^#{;:re«(7);^ 
fe^#^Jo CDR^iM^L-r3SI^$tv5th^#:(DFR{i. CDR^S^^f /^^Jgfg^flSfiL^ 
?l^^i-5J;5t-i^^§tl.§o i£l^^i-^E?C. S«^th^#:OCDR;6Sjl^^<e^i^l^'a-§P 
^#:<^Br^^^^^cl:i3^t^FR(OT57m^3Sc^L-C^>J;V^(Sato e 
t al.. Cancer Res. (1993) 53: 851-6) „ ^^'^%^¥R^(DT^/mB^MZ.\±. 
WM. #*^*^'^{-J:'9*^'^i-§§|5^(Amit et al., Science (1986) 233: 747-53) , C 
DRl»3t(C^#^fcfSf^>^i-'5gP5>(Chothia et al., J. Mol. Biol. (1987) 196: 901-17 
) ^tA/H-VLt@2f^ffl Km^ir^^^ (EP239400-^#rF^#) i)^^mi^o 

7 2. C y 3. C 7 4^. hmxnc k.CX ^^ffi-TS^^^^jS-e^^^ ^ ^w-~^fz.n^ 
. (3)-3.t^*5V^-C^^ie)TtJi8qi-§o ^VW.Pf^^(DmnW^n. IgGdgGl. IgG2. Ig 

G3, igG4) , igM, igA, igDjtmgE#(7)T^yi$'^>^r:^{^li^<DT5:y^gB^j^#i- 
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[0053] ^mm\z.^iir^^^y^i^&xfwmi^<D-^^mm:^xj^&mmmi^. ^<D^i^ 
[0054] }:ih^Mmm^mmi.fc^;^y^i^:^xi\^Htm^i^. tH^i^f-^^Jtsfetj^tt;^^ 

^b-cv^4^f^#^^■e<D«3t. mmmmmm^thfj:\,\ is.i^i^i[Mi^(D^iat. ^ 

;ft^#:J;!9^i^V^^tt^^i-5^#:^>#^^i-S(0^ita et al., Blood(2005) 105: 562-5 
66) o ^mmmi^^^^^X^ mi^Wtliitl-i. ^*^#:(whole antibody, mx.i^who\e I 

gG^)(D-f p^-efetbj»t^ps^$ti.^^v mm'^^mi^ (vh) xnmm.'^^m 

^^(VL)^'^Ay-CV^-5i^;5W^bV^o 0^bV>^^8ff>tO^[I^b-C{^. -^(IX-f^. Fab, 
F(ab')2. Fab\ Fvfj:^^mif^^t7b^X^^o ^i^m}f^(D, VH^fcf^VLCDT^y^ 

H-VL^^-^— )-efc5o ^RT^-^^OSocD^^^^^^^i^ (complementarity dete 
mining region;CDR) tCj;oT. VH-VL^-f-^'— (D^®tC^J^^-^§|5{5A^?l^;,gi-5 

^/C{*. ^Mt-#M6^^ce30(DCDR(^^^-^tfFv(04^^)-efeo-Ctj. ^-^Mi^J; 
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[0057] i&^^^t^m~3:. VHi:VLC0M;^^-^Ay-ev >;5i^;e>W*bV \ i&^^it^i$i(Dm 
tVXi~i. Fab, Fab\ F(ab')2^U^Tv^(D^f*if>t. MOl-. ^frW^-^f IJfflLTf^ 
M$tL#SscFv(v'>'i5^7^^ai^^Fv) (Huston et al., Proc. Natl. Acad. Sci. USA (19 
88) 85: 5879-83; Plickthun TThe Pharmacology of Monoclonal AntibodiesjVol.113, R 
esenburg ^XJ^ MoorelB, Springer Verlag, New York, pp.269-315, (1994)) , Diabody 

(HoUiger et al., Proc. Natl. Acad. Sci. USA (1993) 90: 6444-8; EP404097-^; W093 
711161-^; Johnson et al.. Method in Enzymology (1991) 203: 88-98; HoUiger et al.. 

Protein Engineering (1996) 9: 299-305; Perisic et al.. Structure (1994) 2: 1217-26; 

John et al.. Protein Engineering (1999) 12(7): 597-604; Atwell et al., Mol.lmmunol. 
(1996) 33: 1301-12) . sc(Fv)2 (Hudson et aU J Immunol. Methods (1999) 231: 177-8 
9 ; Orita et al., Blood(2005) 105: 562-566) , Triabody (Journal of Immunological Met 
hods (1999) 231: 177-89) , ^OTandem Diabody (Cancer Research (2000) 60: 4336 

-41) ^^mif^^ty^^x-^^, 
[0058] m.i^mm^. m.i^^mm. m^i^^<^<^>. ^:fiy>m(D^^y'T—'^ici.*)mm 

L'C#^ri;5S-e^;5 (Morimoto et al., J. Biochem. Biophys. Methods (1992) 24: 107 
-17; Brennan et al.. Science (1985) 229: 81#M)o ^fc. ^^i^Wf}T'(DTS./mmn 

[0059] t7ii^m}f^^mi^tim^^^ir^i&^^^mm^. mmmmm\^<nm^^m.m 

X^M^'^^^thX^^ (MK.it ^ Co et al., J. Immunol. (1994) 152: 2968-76; Bette 
r and Horwitz, Methods Enzymol. (1989) 178: 476-96; Pluckthun and Skerra, Metho 
ds Enzymol. (1989) 178: 497-515; Lamoyi, Methods Enzymol. (1986) 121: 652-63; 
Rousseaux et al.. Methods Enzymol. (1986) 121: 663-9; Bird and Walker, Trends Bi 
otechnol. (1991) 9: 132-7#fiM)o 
[0060] ^fc. ±|B TscFvJ 2-D(D-pSmUi^^. ^'^mi^ft^C]):^:^—'^^^VX^ 1^^^^ 
fc-^m.^V^':f^h^Xh^o scFvK-^i^tl^2-D(D-pSmmmt. ii^. loOVHirl 
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^h\^'X^ PluckthunlfThe Pharmacology of Monoclonal AntibodyJVol.ll3(Rosenburg 
and Moore ed.. Springer Verlag, NY, pp.269-315 (1994))^#Mi~§^i!;0S-tr#^o 
[0061] ^fc. r^^T:iK7=V(diabody; Db)j jt^^SH-g-t^i^W^Snfc^ffiCbivalent) 
(^^ft^rrvH-^iti-CRHolUger et al., Proc.Natl.Acad.Sci.USA 90: 6444-6448 (1993) 
. EP404,097-^. W093/11161-^^)o ^-^T^f^n. 2^(D-^^;^':f^Ymf)^hm^ 

[0062] Diabodyf*. 2^^(DscFy^^t^^t^^h. 4o(D rT^^^^-^^^ -^(Dfg^^ 20(Z) 
^m*^^*P<4^^toi^^;fc5o i5^V'^-^?l^^$^i^^^V^scFv<DJ^-a-^M'fe<9. Diabo 
dyCOJl^^^g ii^. ^scFv^^^f^<DVH^U?VLF^^I^^y>;&-}4 

. -<>^^Ky>':^-i:i-5J^^e:^^, 5T5/^tff^(D>|,(Di:-rSo V:d^L^m^h. Diabod 

y^?f^^i-^scFv®y^;^7— scFv(D^Ja^^tf-f . Diabody(Dfl^^^^ifV^V^|5B 

[0063] ;$:|^eg<D;^^^c#$^^5^^bv^;^y^:/^Ktib<^iMa^*#:i!br{i. 
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[0064] :^mm [-*3v ^-c$^>^c^*b< #m#Mtt^^^b-c^m#Mtt^#^^#(f ^ 

[0065] SP-^. ;^^0j!(^0^LV^Sil^-*5V^T{*. mK.l~£. 2«(Dm^ nr'^IMJ^(^— (DM 
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mti.x^^'^Lf^mm<D^i^ sc(fv)2) -e^o-cbiv \ 

[0067] :^mm(DijmK^n^mmmAm(7)^i^i:^mmm\^is^^xu. m\^^^mM(D 
mi^94-^9')-(oYfm:-^mh^M!ax^^(ox\ ^ii#}Mi:^#:^-^'^'^y-^A 

^-r^^Lh-m-^mX-h^^ m^\^. mWyr—i^94:f=7V—iC-:>\^Xn. Clackson et 
al., Nature 1991, 352: 624-8, Marks et al., J. Mol. Biol. 1991, 222: 581-97, Water 
houses et al., Nucleic Acids Res. 1993, 21: 2265-6^ Griffiths et al., EMBO J. 1994, 
13: 3245-60, Vaughan et al., Nature Biotechnology 1996, 14: 309-14, ^TJ^^^^ 

20-504970-^<^^#(D^m^#flii-5r^^s-e#5„ ^(Dm. Mmmm^'^^zf'^]) 

— ^t-§;^fe(W095/15393^/-?^:7^5/|>)^y^V— i^#^?i#(7)<2^^(D;^?i^ffl 

t\^X>'r-i^y'^:^:f'^4mK2:^^r-i^(DmmKmm^^.mmi'^i^^ir^^T 

'B-r^^hifti^(D^mM^^^—}'^i-^DNAnm=§:'^MT^^t^^x^^o 
i^mu th^#:^Si#i-^ii!^5-etSo ^tih(D:i7mitm^m^xm. W092/01 

047, WO92/20791, WO93/06213, W093/11236, W093/19172, WO95/01438, W 
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(D^i^mnmmicmm)^=^-}'^ir^DNAtm'^ir^^t\z.xm^^t^^^x^^o 
[0070] j:«9A#:e^(^f*. m^i^T(Dmm^mM^n^mxnm^:d^^ ±m(DHmRxfLm 

mm. mmm^hm^^ti^ii^m^mmtmm^^t^mhfix^^. 

(D^WiiG. Kohler and C. Milstein, Methods Enzymol. 1981, 73: 3-46)#jc:pCTtT 

xm\j^^m^. ^m-w^(Dmm^mmw7^^M\y\}ivxm\^fdo. mnm^^^^mm 
mm±A^^^-t^mm:^^mtv^x^m'r^^h-h-^mx^^o 
[0071] mw-M^mm\-±. Aiii^(om^^mi'mm.^m\^^xmm^'^mit-^^:LhKiy)m 

mmt-r^^thx^^, ^mt-r^m^tL-xn. ^mm%mm=^i^mxt^:dK ^ 
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§i^tc:J:«9th^#:^#5ii:t>-e^5(WO96/34096; Mendez et al., Nat. Genet. 199 

7, 15: 146-56#M)o ^<DX^f^h'7>:^i^^^iy^m!^<D^m\^iXx.X. MX-it. thy 

^i-5BfMOth^^^#§^^t>-et§(#<2^¥l-59878^<2^^#^)o ^/c. th^#: 
af5^(D^T(DWN°— ^y-^W-r?>^^>':^t:^^"^>':^i!3^^^B'fM(D^i^-e:^Si- 
a^^-e0fM(Oth^#:^^#i-;5^^^5'etS(WO93/12227, WO92/03918, W094 
/02602. WO96/34096. W096/33735#M)o 
[0072] m^(D^mi\:n. mx.\i. ^f^^M^Phosphate-BuAFered Saline(PBS)^^c{*^a 

^^^Tv?^^^>'ht^^'B-bfc]^{mj^^4~21 0^(C#C[Hl^-^i-5o mi¥(Dm^ 

[0073] /^'Y:/yK— ^{*. BfMcD^J^-e^^^bLfcKj^^f'fiy V/-?^^J;i9#t>tLfc^#: 
a^ltai^^. 'K.^(Dg!l!#lflJ(^[|x.{^. ^y:3;^l/>'i?'y=i-/V)^ffiffibT^:3in— 
fiSi:j^-n'b"Cf^J^i~S:ii:^S-e^§(Goding, Monoclonal Antibodies: Principles and Pr 
actice, Academic Press, 1986, 59-103)o '^-Mi^ft-V^^^^ZfVY^^—^Ml^^^^'-i^M 

#fe^cj;<9^/^-r:/yK--•vJ:^9^^$tt§^^$(D|^'^#Mtt^ffl'J^i-5o "tff)^. 
[0074] ^V>r. ^g^$tLfc^#:^=3-p-^^itf5i^^/N-r:/yK— ^*fcf*^#:^^«BIS( 

^f*. IgA, IgD, IgE, IgG^mgMCOSoOM^^S^^^I-^S^tV^o r;h.feO 
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:^7;^f^^o^^(D1^yi^9;^(T^y^5^^:70(^J;t^^. igG-i. igG-2. igG-3. ^mgG-4 
;igA-i:s.mgA-2^){;i5>ft^tb^o ^mm (-*3v ^x^Wi(Dmm^mmir^Hm:^xi 

[0075] ^r-e. HmRxfLm^=^-vT^mB^^mB^j:^^^mi^^mm'r^^th 

Wlg-cfeSo mK.\t. ^s'b^^:. /^A;^^^^-^^. t^;^>^m 

.^fi^^^-<^^-\z.%^^^^Ajxm^\^mKvm^^^^^b\^m%^^tmx^ 

\i.-^'^:^^W-<D^^^^^M^iCDR; complemenlary delermining region) 

^S^*^^=i-Ki-'5DNAi:jg*^U. ^v^-e^^i.■<^^^-^a-a.^^AA/-c\ ^tt^^^ 

{;i^Ab;g^$*5^^{-J:«9#fettS(EP239400; WO96/02576#M)o CDR^^b-C 
V^(K. Sato et al., Cancer Res. 1993, 53: 851-856)o 

[0076] ±.m(D\ivi\:.)ixm^. m^\t^ mw.h<Di^^^m(D^w-(D^m^mmm:^mir 

Kunkel (1985) Proc. Natl. Acad. Sci. USA 82: 488#M)^ PCR^M^ -fi-^-yh^ 

mm(Dj5m\z.xy)m^ti!)>x^^o -m^. ^#5#6^#tt<^eic#$tvfc^^^M^ 

{i70%J^_h, J;«9$f^L<«80%J^±. $6>f;i^*b<«90%^±(^!|XLfi. 95%J^X± 
. 97%. 98%. 99%^)<DT5:/^gB^J^|^'|4^U?/*fc{*^^BH4^7C^:^c^ofciiT:f*:(D 
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[0077] mm. Hm:^xj^Lm(7)-^^mm^i^^^ir^^MX6^<Dm^i^^^mmm-^ 

[0078] ^mm<D^^mm:ijmKx-^x. ±^<dx^k. m^i-£. BfMo^m#Mtt^#: 

^mi^xh^r.m¥Fm^^w-^^j}mm^j^m^-^^^t^^x^^o 

[0080] B-(om^Br^^WHi)^m-(D^i^Br'^^jj^(vLi)t^it9-;^(D3it>— 
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[0081] :l<D^^, mx.\-£. VH1^VL2, ^XXJ^/^'^tlit.VH2tWLl<D:^V^'^^}^TM<D^^ 

[0082] */c. :^mM(o^^mm(D:fom^^\\m'r:^^tiz.x^. m^iD±(vHi^vH2), 
[0083] mm.'^M^mi-i. ±m(Dx^{^^ mm3<y(DCDRmmtFRmmi^xoxm^^tix 

^m-^^^h^o mox. :^mmi^is\^^xr^m.]i^mT^r^ymmmt\^xi^. 
m&^ti^h<DXi'i^j:\^ FRmmK^mir^T^ymmm(D^i)>hm'Kmu-ir^^ 

[0084] m :^mm(D:)fmicX'ox^^^mm^t^^ ^pjfm(Dm^^^vic 

ov>T. ^■B-vtc^(DFR(DW\^j,z.i3\^xmj&ir^T^ym0i^<Dmm^M'^^^^ 

mK^^ ^xm^^ir^r^/mBm<DM.w^mt\.x. mm^mmi^±<D39mFR2mi^ 
mm)'r^mmn&mm±<D38mFR2$Mm)mK.\t^mm^^:8Kmm<Dr^/ 

(D45MFR2) (#Jx.}^. ia^J#-^: 6lc:|B^(DT^y^iH^J(;i jo(t§45^) <Da-rv^(L 
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'i'>-^<-~]}>'^^Z.Oi^Xlt.. Kabat^CD:5:ft^(Kabat EA et al. 1991. Sequence of Prote 
ins of Immunological Interest. NlH)^#^t3lLTV'>'5o 

[0087] m^^DHMFa-e^-r j;5 ^nhr^/mmm^^^u ^mm(D^m^mmT 

[0088] ^fhhr^ym^Mm^. }^hisxxf'^^:^iz.m ^xm&i^i^^^fhx^ ^^^t^^^^hti 

-CV^^O- Mol. Recognit. 2003; 16: 113-120)^i:;?)^b. MMMi^^T^i^i^^f^VH 

[0089] m^»^v\^ ^mmi^^v ^x:$:^mu. mm-^^mm^xxj^i^m-^^mm^ts- 
$>o-c. i^T<^ (1)^(2). *fctt. {3)t{4)(DT^ymmm7;)mm<Dmm^^T^r 
(1) mm.'^^mm^^'^ti^T^ymmmxhox. mm^^:6Kmm(DT^ymm 
(2mm^^nm^^'^n^T^/m^^xh<>x.mm^'^:8Kmm(DT^/mm 

(3) mm-^^mm^^-^ti^r^ymmmxhox. mm^^:6i^^m(DT^ymm 

(4) mm^mmm^^~^n^T^ymmmxhox^mm^-^:sKmm(DT^/mm 

[0091] _htB (1) t (2) . (3) t (4) ^^iB«^O^tl.-^^;^^(DT^y^a^^*. ^^<D^ii^!l*5a; 
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^]}iy^mKx^. _hiB(i)~(4) Kmm(DT^/mBmm)^^ir^^i^L^n.mir::.t 

(b) (K) . T/i^^^> (R) , (H) o 

[0093] :^ibi^^mmit. mm.-^^mi^^^-c^^mnmmm^^t^^i$^(^v^y°^\''^fc 
itmu^Ai^m T^feoT. i^r(D (3) (4) ^-m^^-^^^ft^^^-rsT^y 

^^ST'fe5$i:#:^«#fc'r6o J^T<^ (3) t (4) -e^i-T^y^^so^Rij^fije^L 
[0094] ±m^m^^^^x. m^^m-r^^T^ymmmi m^i'£. ^^^^^^lymcE) . r 

[0095] _h|E(l)~(4) Kmm.<^T^ymmmi^. fch:j3j:t^-^'i7><.(^:i3VN-C{*-^tl.-e 

^T^^mtl^X^ f?!jx.{i\ \i:^^i:^>'(H)XhoX-h^\^\ ^M^i^^^^X 

it, ^^Xm^ (Mx.lt. J. Mol. Recognit. 2003; 16: 113-120) ^mmir^^tl^X'O 
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[0096] ^fc. _hM(D^^l^oV ^X(Dn^:^m. ^XTJ. _h|B (1) ~ (4) (DT^/m^m^ 

[0097] ^/c. ^mnmmmti^x^ mm-^tii^mm(D&mmm<D^micmMmj:Rm 

(356{4)i:470f5A(439{4), 378{i(357'f3A)i393'fi(370{iL). 427fiZ:(399fAi)i:440fi(409'f5L) 

i-^mi^^mif^^t7^^Xt^o ^#:^^^:^<^-^>'^^— y>'i?'(^oV^-C{*. Kabatb 
<^l5Cft^(Kabat EA et al. 1991. Sequences of Proteins of Immunological Interest. N 

iH)^mmi^u mmMnnm^-^^^xitEv^:y^<—])>^K-^\^^xmMm^M^ 
[0098] m^^<Dmmmx^irx^ ^tihr^/mmm^^^u ^mm<7):}fm^mmir 

gp-^0^bv >s«t3::jov ^x^mmn. 2miix±(DmmcH3ni^^^t^^w-^x 

X^FcMi^W^S&Mi'^^l:^i^. IgGM^^x minibody(Alt M et al. FEES Letters 199 
9; 454: 90-94), -ri^yTK-^W(#^#rF:^Cm2)#)-efeo•r. ^l(Dm^CH3^i^ 

K^n^^TfD (1) ~ (3) ic^'rT^/m^&(Dm.:^^hmiR^ti^im-^j:\^^'L3m.(^T 

(3) mi^CH3^:^(;i-^m§T^y^a^-efeo-C. EU'^^'^^— y^i/{Cj;S399 
^:i3j;mo9^<Z)T5:y^a^ 
[0099] Ml-$f*bv>ffi#i;i*DV>-C;2^^5g(*. _h|B^i(^)m^CH3^l^^{^M''ce^^2(D 
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[0100] ±iE (1) ~ (3) Kmm.(D^ri^n(DTs.ym^mn. W7^(Dmmm:isxx^m27iz 

_h|E(l)~(3) tcfB«(DT57^aSt;i>^l-J^;:-r§f|5{4^BI±l'rwtdS-e 
(b) y (K) . T/V^^^^- (R) . t;??.^v^V (H) o 

[0101] JbfE^#:t;i*5v>r, ri^«(D«#^^i-5j h\t^ m^\t. 2-D^Ai(DT^ymmm 

(Dv^-fthhT^^K _hta (a) i^fci-i (b) (Dv ^-f ti./5^i(Di¥(^-^-ttbST$y^a*^#i-5 

(^ii^5fe<^t>lo(DT5y^aK^^^ ±SE (a) ^fcf* (b) (DV ^-f 
[0102] ;2^|§5g<D;^^{*, !$imxnfi:\^^tK ^^(D^m^m.^^i^'irXmMir^^th^ 
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m-^h^o mx.\^. VHl^VLl, ^XXJ^X-^tcltyHZtWLZCD^^^mm^tl^X^K 
VH1^VL2, ^XXJ^/''^fci-tVH2tVLl(D:^V^y^Vm(D^^^^hKnM'r^^t 

[0103] :^mm(D^^mmjfmn. mm(Dsc(Fv)2^mm'o mm^) iz^m^i-^mi^. m 
m\z.mmrr^^tf)^x^^o i^r. —mtx^x^ 2m<omm.'^'mnwi\\tH2)isxx32 
n<Dmm:^^mmhith2)^^'r^sc{Fv)2(Dm^K^\ ^-c. x.^oumKmrn-r^o 

[0104] — j|^6t[-sc(Fv)2«:. 2<>(Dmm.'^MWMymtvm)h2<>(Dmm.'^^Umvi^ih 
VL2)^y>^;^7--e*§'^L/c-^®*°y-<7°^K-efe5o Sn~fe. sc(Fv)2{*. 4o(D^#: 

n^mm^'j>^—^xm^\^x-^m.\^\^fz.W:^^im.w-x^^o mn. sc(fv)2 
{*2o(D^^Br^^^t2o(Dm^«r^^*^<^>4o(DBr^^^^^y>';^— jfe^^-eig-a- 

Lr—:2^^t^Lfc^#:-efc6 (Hudson et aU J Immunol. Methods 1999;231:177-189 

)o 

[0105] sc(Fv)2{*, '^m%K.<i^^(D:^WiXW%'r^^tii^X^. sc¥w^T^:^—X 

{i^— (D:^?!J^>^^K^4^^C#^^i-6(scFv(D?^|^fc^^oV^-C^i. PluckthunlTThe Pha 
rmacology of Monoclonal AntibodiesJVol.il 3 (Rosenburg and Moore ed (Springer Ve 
rlag, New York) pp.269-315, 1994)^#fi^0o 
[0106] ^fc20<DVH^t;?20<DVL^S^ —^m^\}^'^'^Y(Dn^mm^M.^t\.XWH^ V 
U VH, VL([VH]UV;i7— [VL]U>';&— [VH]UV;&— [VL])(DJl|g^^MA/-ev^Sri:^ 

[0107] 2o»vHi:2o(DVL(Z)ji|Bj^«#(^±ifiieM(-PH^$ti-f ^ ^^(7)J;5^^JiW-eM-<tp 

[VL] !J^;&— [VH] [VH] !)>-;&— [VL] 

[VH] y [VL] y [VL] y [VH] 
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[VH] y [VH] [VL] y^';?;— [VL] 

[VL] y [VL] Vi^yfJ^ [VH] y:/;?;— [VH] 

[VL] y ^;?7 — [VH] y i/;^7 — [VL] y — [VH] 
[0108] sc(Fv)2{i^#:Rr^^^. y^;^;— j^^(Z)T^y^ie^J^-^Ay-ev^T^jj;v^o 

JiiE^^(^Br^M*^«. Br^M^^(D^«-ctJ<J;v^^s^ m,m^(D^^^^^mn^ 

[0109] m#:<^ Rr'^^«^lg^'r6y^;^-i:br}*. jte^^X^(;iJ:9^AL#6^So 

^y^h'V>:^—. XU-^^^[:^mV>-:^—m:k.it. Protein Engineering, 9(3), 299 
-305, 1996#M){-5g^$tt5y>';?7— ^^ffiV^5^^^5-et5;^|5. :^tc^5g^-*5v^-cf^ 

-<7°^Ky>^;^7-ds^?^bv\ ■^7°^Ky^-;^-®;g$f*#{^RS^$ti.-f . @6^(iJSC 

fc:^^L< i± 1 5T5y ^-efeSo sc(Fv)2 {c:3oo^:7'^Ky — ii^^-i^n^m^ 
[Olio] 'grt|x.{^.-^:/^Ky>';5/-o#^: 

Ser 

GlySer 

GlyGIySer 

Ser'GlyGly 

Gly GlyGIySer 

Ser-GlyGlyGly 

Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly • Gly 
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Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 

(Gly • Gly • Gly 'Gly Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

[0111] timv^^sc(Fv)2(Dmmti.xi^^ ^yx.f*\ }^r(Dsc(Fv)2^mif^^t^^x^^o 

[VH]-<y^Ky^:^-(l5T^ym)[VL]-<7°^Ky^;«;-(l5T?/li)[VH]--<:/^Ky 
(15T5y^)[VL] 

[0112] -^m^t^mi^^- (^t^mmm) -<:f^V(Dmmi^mmm^^htixy^^^mm 

'^Jx.{^N-fcKn:ari/>^i^i/W5K(NHS). b(DSS). tf 

(^/V/^j^^v-W^lv^/v) h (BS') . iy^:t}f:^ (;^^i/W5v?/V7Vt:°::^;^ 

— h) (DSP), v?5^:rtf:^(;?<>/V^:^i:^iXW5:i^/1^7°nt°:r^— h) (DTSSP) , 
^ij=t— /Hf;?<L(;?!.^ixW5:v'/V;^:^v^^— h) (EGS) ^ ::^i='Uly^]}=i—/V\f:^(:y(./V:^ 
><.i5^i/W5:>'/V;^i>'v'^— h) (><./V*-EGS) , v?><.i^v' (DST) . 

v';^/^;}N;^:^v/W^v?/kM^^:^(^/^^-DST) , tr;^[2-(;^^iyw^K;^-^v/;?' 
/py^^/v^^-y) rc5^/^];5!>/^/J^>' (bsocoes) , « [2- (;^/^4^;^^^v' W5:K;^-^ 

;^/V>!}^'c^/V:;^-dri/) rc^/k]><./V;jNi^ (^^/Vt^n-BSOCOES) ?fe^'-e^[>«9 , ^tL^)C0||5#^J 

[0113] 4o(D^f*BT'^^J^^*^'^i-SJ^^(-{*. ii^. 3o(Z)y^;^7-^S^^^^/i;5;5S^ :^ 

^fc. sc(Fv)2Kion^mitMi^i^t\.X, m:k.i^. single chain diabodyM^bivalent 
scFvS;e)5#?^i-5o 

[0114] sc(fv)2/5s^ [■5r'^isi^i](y^:^7-i)[Br^^MJ^2](y^;^-2)[Br'^^^3](y^:^-3) 

[nr^'Ha:^4](D)III-CMA/-ev>§J^'^, ;$:^5l!iCSoV>-Cbivalent scFvMi!«^ ^1^11 
i-5sc(Fv)2^V^5o :^^^?g^^:^3V^Tsingle chain diabodyM^f* bT^^^^I^ bT^^*^ 
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[0115] single chain diabodyMi:U-C{*^!l;tf^|l|12(b)cO^}cl|E^(D«5t^#i-5sc(Fv)2 
-efe«9. bivalent scFv§U<i:U-C{i^!jx.(iHl2(b)CD:fe(CtBtt<^«3t^#i-5sc(Fv)2-C- 

[01 16] sc(Fv)2d5single chain diabodyM^fcfSbivalent scFva(D^'-^b(^«3t^WbTV 

[0117] sc(Fv)2(Dy^;&-fP5}^^§P^6^^^oPS^Wt-^^-trt^:^n^T— ifco— ®(Dsu 

btilisin AMV^T. S^^sc(Fv)2CDKS^^^^tT5o 
[01 18] single chain diabodyS<DJ^-^{*, VHi:VL<Dr^<Z)|BS#ffi KX^sc(Fv)2^^Wir^3 

[0119] — bivalent scFvM(DJ^-a-«. tti:^(Dy>';*/— t^§]if:aS^rofc^(^, ^^(D^ 
[0120] tt^oT. H:J^;^^^i^^^^W'f"6^i:t^J;?). Wvalent scFvMi:single chain diabodyM 

[0121] Rst^^j^mn. mK.it. ^;v^T^^^^v^yy^—^7^m^^^x. m^-r^^tt^^ 

-etSo *fc. i^in-^h^^:7^— ^^V^-C. t"— sc(Fv)2{;i'^*tl^bival 
ent sc(Fv)2«ag^single chain diabody«3g(D#?^Jt^^*6^(clfPfti-5r^% rTIM 

^BK^^-^HlJ^;^?*}*. ±fScOsc(Fv)2f^oV^-C. 0fM(DM. gP^. single chain 
diabodyM^ibivalent sc¥wm<D}£-^ht^—ij^^9t.M^W^\J't^^U\^. ^MKM 

[0122] J:«9A#:6iJt^». sc(Fv)2;aSVHl-(IJV;^7— )-VLl-(y^:>5;— )-VH2-(IJ:x;&— )-VL2(D 
«ia^#-r§^t^ ^^?l!(D^'a'ff!IJW;^?*^ffiVM:. bivalent scFvM(Dsc(Fv)2^M 
^mz.WM\^ft.\^M^K\i. VH1^VL2. *5j;t;/*fc(*. VH2^VL1<D^ 
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[0123] -^fc. single-chain diabodyM(Dsc(Fv)2^M^e^(^^#LfcV ^^-^tclfi, V 

o) 

^fc. sc(Fv)2^5^#mtt^#:(inonospecific antibody)-e&^#^lCtj, |^#(CbT 

Brtb-eS)§(Clin cancer Res. 1996 Feb;2(2):245-52)o 

[0124] ^mM(D^^mm:iym^mmir^^t\:ix<o. mx-it^ ^m^^ir^mm^i^<it 

-efcSo ^^ffi6<Jfi^tti:br}*. -^six-fi. mm^tt. ±Wm^. ^>fb«tt. ^^^tt. 

[0125] ^fc7^^eg(Z);^^fe{e:j;or. wfm(Dmm^mmir^. i£fci^mm<D^mi^ti^-^ 
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(DXI^ai^^^l^. -^JX-f^^ Cooke BA., King RJB., van der Molen HJ. ed. New Comp 
rehesive Biochemistry V0I.I8B '^Hormones and their Actions Part II''pp.l-46 (1988) 
Elsevier Science Publishers BV., New York, USA, Patthy L. (1990) Cell, 61: 13-14. 
. Ullrich A., at al. (1990) Cell. 61: 203-212.. Massagul J. (1992) Cell. 69: 1067-107 

0. . Miyajima A., et al. (1992) Annu. Rev. Immunol., 10: 295-331.. Taga T. and Kish 
imoto T. (1992) FASEB J., 7: 3387-3396.. Fantl m., et al. (1993) Annu. Rev. Bioc 
hem., 62: 453-481.. Smith CA., et al. (1994) Cell, 76: 959-962.. Flower DR. (1999) 

Biochim. Biophys. Acta, 1422: 207-234.. '^U^^^W, M'^'X.^mW^l^Vy^^y 

i^v'y-xr^*H^^^^K:/5/i^j(i994) mm^,M-^, ^mmtm^fhfiho ±^ 

X{*-^'>^hti:/#;K'i':i^^>'(TPO)^^^. \iVJL\-t-^^:^-(>':^V>^m-W: thXf* 
-^^::^F\t-Z^m>V^m-W: t:hXtt-^!>:^JfiL/J^^ft5l5liMH^^(PDGF)S:^#:. 
X{*^'J^;^-r>'^— :7a:t2>' (IFN) - a . /3 tbX}*^!j7;7<.w>^^>'^^#:. th 

Xf* -^"^^^^^/v^:/ (GH) thXf* -^l^^^^^^^— n^dr:/ (IL) -lO^W 

f*. thX{*^'>;^^v:^yv#itmH^(iGF)-is^#:. thxtt-7'>;^[SMifl]ff5iJ 

(LIF) ^mW-. thXf*-^'^;^^«#:#Sm*H^^ (CNTF) 
§ii:;5S-e^§ (hEPOR: Simon, S. et al. (1990) Blood 76, 31-35.; mEPOR: D'Andrea 
, AD. Et al. (1989) Cell 57, 277-285.; hG-CSFR: Fukunaga, R. et al. (1990) Proc. 
Natl. Acad. Sci. USA. 87, 8702-8706.; mG-CSFR: Fukunaga, R. et al. (1990) CeU 6 

1, 341-350.; hTPOR: Vigon, 1. et al. (1992) 89, 5640-5644.; mTPOR: Skoda, RC. E 
t al. (1993) 12, 2645-2653.; hInsR: Ullrich, A. et al. (1985) Nature 313, 756-761.; h 
Flt-3: Small. D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 459-463.; hPDGFR: 
Gronwald, RGK. Et al. (1988) Proc. Natl. Acad. Sci. USA. 85, 3435-3439.; hlFNa 
/ j3 R: Uze, G. et al. (1990) Cell 60, 225-234.&tJ^Novick, D. et al. (1994) Cell 77, 

391-400.) o 

[0128] 'm^m\m^(Dm^m^w^xmmrr^^m^Mi. mmmmmjimh^m^fi 
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^mtm. m::.mmmi7tmtmtiv^o m^m<Dmt\^x\-i. mx-i-^. cai9-9. ca 

15-3, :y!;T/^SSEA-l(SLX)7fcif^#(fSii:;aS-et§o 
[0129] MHC^mi^i't. MHC class I^itMi^MHC class lMW^iZ.iz%\\^ti, MHC class M 
HLA-A,-B,-C,-E,-F,-G.-H^S-^*tV. MHC class iMm^t. HLA-DR - 

[0130] ^^t^^Kit. CDl,CD2,CD3,CD4,CD5,CD6,CD7,CD8,CD10,CDlla,CDllb,C 
Dllc,CD13,CD14,CD15s,CD16,CD18,CD19,CD20,CD21,CD23,CD25,CD28,CD29 
,CD30,CD32,CD33,CD34,CD35,CD38,CD40,CD41a,CD41b,CD42a,CD42b,CD43, 
CD44,CD45,CD45RO,CD48,CD49a,CD49b,CD49c,CD49d,CD49e,CD49f,CD51,C 
D54,CD55,CD56,CD57,CD58,CD61,CD62E,CD62L,CD62P,CD64,CD69,CD71,CD 
73,CD95,CD102,CD106,CD122,CD126,CDwl30Jfe^";a5-^*nSo 

[0131] ^fc^mmn. :$imm:^mKx-^x^'^mm^nfcm^-^^}^'mmm>v< 

[0133] i£fc^mmmn<Dmm^i3^^xfi. Ma#*#:-t?fco-c. ^co^Ky-^i/^K^co 

[0135] :^mm<D±m^v^:f^h^m^i^(D—mtLra^^ ^(Dm^:f^h^7!)^2m(Dm^ 
xu^^(Dniu^y^}^^i)^2m)^±(D^Mi^^^i^u%^^mw^^mif^^t^^x^ 

So 

[0136] ^fc. :^mm(D±^<D^^mm:f3mzx^x^ ^^^mm^rifc:^v^:f^h^^m 
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[0137] ~^fc:^mmit. 7i^v^:f^v~^fcu^m^mi^<D^-^mm^ritim^-:^^}''^ 
[0138] ^mm<Dmm:^^(Dmm^\mmtL.x\-i^ :^v^>^^h'<D^^^mm^ti^x^ 

[0139] ^fc. :^^m(Dmi^:^m(D'^mmmi^i3\^xit. mm^m^(D^^iimm^ti^ 
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f^. ^^i^mmmmmmm. pcRmmmAmm^m^^x. m'^mmir^^^ttt^m 
[0142] ^/c. :^mmi^^n^mmi-i. mm^^^-^^^-^uwiWA) ^^mm 

UTf*pBluescript^i^i5^— (StratagenettK) ^fc^'^aW^bV ^^^^ (D^^^ 

rt. ^mm^. mmmmn. momw-^x-^v^-y'^\'^^mm.'r^^^^—x-hfi 
\tm\mm-^ti^i:\^i>K m^\^. mm^m^x^f\.\^vBE^^^^-{-:^xi:^mi. 

^Mm-efetVJ^pET-^i^iS?— (Invitrogentt^). ;^aJMJia-efctVf^pME18S-FL 
3-^^^— (GenBank Accession No. AB009864) . ^mUW-X^fll^mEl^S^^ ^ 
— (Mol Cell Biol. 8:466-472(1988)) /c^if;dW*bV\ ^^'^—^(D^^m<DDY^h<D 

X^'^ (Current protocols in Molecular Biology edit. Ausubel et al. (1987) Publish. J 
ohn Wiley & Sons. Section 11. 4-11. 11) o 

[0143] ±Mtm^mmt\^xn.m^umt.t^<. nmzimx.xm^<Dm^mmt>m^^hfi 

T:^^;v^/v::k) , l^m^PlJiS m : Kny:7^^s2, ;xjJ^K:/^^sf9) , mWMf^ im : c 

HO. COS. HeLa. C127. 3T3. BHK. HEK293. Bowes ^IHI^) ^XX^W^M 

tt^Wi^ (Current protocols in Molecular Biology edit. Ausubel e 

t al. (1987) Publish. John Wiley & Sons. Section 9.1-9.9) . UTKy^mi^^^^/ife (GIBC 

o-BRUiM) . ^^^'^^>'%y^^^yB:ym^^E(D<i^^(D:)imxno^tt^'^mx-h^o 

[0144] ^^»^c*5v^T^^Lfc;!Ky-<:/^K^/J^jsa^<^f^je^-> Mfkm^^omz.^ 
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[0145] ±mm^:^m^isn^m-<':f^h'(Dmm-i. ^mm(D^v-<'^^}<^^^mmK'^ 
[0146] mM^mmmm*^h^^m<D:^v^^^h'^mu\^mm'r^Ku. mmT>^ 

[0147] -^fc^mmit^ ^mm(D:^v^y^h^^mi^'^ti\-i^^m(7)mn^&i^. 
[0148] :$imm\^^^^xmmmmmm. mm. ^m<Dmmi:>L^<\^^m. h^^^u^^- 
[0149] ^mm<Dmmm^mi^. ^mm^^A^<D:^mxm:M^tir^^t^^nmxh^o m 

mi^. McW^mia^. mm^'^^m-A^TK. mmm. %^m. mmm. nt^m^nk 
^^^j. mMM. ^mm. ^^mti:Htm'ms.^^io^x. -m. 
im}t>htif=.mmMmi^^^^ti^^^mm^mxfmiir:6:i.ti^^<^xmmtir 

[0150] mm(Dftj^(Dmmu^m\-i.mimm'^:^(D&^^\i^;v:^m\^xmn(D%^^^ 
[0151] n.^m(07^mmfLx\t. m^ji^m^m^. yy^m'^^(Dms(Dm^m mx.\-i 

h80(TM), HCO-50#)^#fflL-C^)J;V\ 
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[0152] ?fttt?s^b-ci*=iv?ft, ^a^m^m-f^fh. mmmmmtvx^Mmm^>i^/^& 

[0153] ifmncommmm^n. ^^^^<nfmnnn-\z.i:y)n^-^^^o ^mt. m^n 
. mm^im. &ym^fi.^\z.xy)^^%tm.'mm\^ 

^#:filkgfe/c«90.0001mg^^^)1000mg®$5Ht;iiS^i-S^^dSBrtg-efc5o -^fzJit. 
mxJit. S#fefc«90.001~100000mg(>DS-^S^i-;5^^t5-et5:6S, 

[0156] ^f^ifmmt. ;$:^5go7KU-<:/^K^M#:*fc«:$:|^0^(DM«#»#:^=3-K 

[0157] ^^\zjf.mm-^. ±fE^^sr#-r§^t^»5r##^-r^o nm-^uun.. 

ffli-^rir^^S-etSo •^'')^'f^YW-^<ryfz)h(Dm^lkK.\X. in vitro*5j;mn vivoO 

[0158] m^muhx.x'^'^'ti^^-wmmhxjx. m^jt. mmm. mmwm.. ^wm 
m^mfhfh^o wmmuhx^xit. mx.\t. choo. exp. Med. (1995 
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) 108: 945) ^ COS^ 3T3^ ^j^n— BHK(baby hamster kidney) ^ HeLa^ Vero#^ M 
±mM^. mK.itT^V^^y;<:ff^/l^^mMM(ya.lle et al., Nature (1981) 291: 338- 

idV^Xn^ CHO-DG44. CHO-DXllB. COSTlHJSS. EHKM^^WMi^^V^hiV^o 

;(7^::^--5'^!J7j?y— ADOTAP(Boehringer Mannheim$i) ^ffiV^fc;^^, aiW^ha/K 
[0159] tti^*fflJiStb-C{*. mx.ii. ^=i^T'r'^^<:^J>.(.Nicotima tabacum) ^^(DmM 

charomyces) M<^^05^ (i^i>'^i^^"fe'^'~fel^tri^^ (Saccharomyces cerevisiae) ^ ^-y 
;t;n5:-fe>?>./K^'<(Saccharomyces pombe)^) , T>^^/V^/V 
(AspergiUus) M<^^iiS (T;^^/V^/V><. • (AspergUlus niger) ^) ^ffi V ^fcS 

m^mm ;a5<^^r'fe«9 . :^^m(Dmi$im^<Dm^tvxmm x%^. 
[0160] mwm^^m^^^m^^^^:h^o mmmmti^xu. ± 

j^<DxmM(E. coii) i::MK.x. ^^^m^m\^^tcm^^7!)mhtixis<o. ^mm(D^ 

[0161] :^mm<Dm^mm^m\^^x^i^^m^ir:5m^. :^^?g<D^#:^=i-Ki-5^u 

^^u:t^}^^^mm^^Mx\\ mm^. ^^^(Dijm^'f^'oxn^^t^^x^^o m 

X.f^. mWmm^'fM^tl.tim^. fB^WtVX. MK.it. DMEM, mem, RPMI1640 
. lUDM^mmir^^tmX^^o ^(On. FBS. 4^JI&J«jfc»(FCS)^(DjfiL«MIS^ 

(Omi-'^l^W M^. l^30~40°C-e|!^I15~200B#F^tTV\ ie^.^^CJ.L^C-Cit 

[0162] — in vivor'JJ^y^:/^K^^^$-iir65Si!U-C«. ft^^^ffi-f-S^^ 
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[0163] mm^mi-^m^. m%mmm. ^^^m^^^^m^^^^^^^^o mimmmt^^x 

ir=¥\ fc^yv?. '>v'^^^V^S^i:^S-e#§(Vicki Glaser, SPECTRU 

M Biotechnology Applications (1993)) o ~^fc. lftfL^»i^MV>§#'a*, hy^^^i^^ 

[0164] m^it. :^mm(Dlin.i^^=i—}<''r^yi'°V^^U:t^V^^ -Y^ ^ :fy'^-C^^(DX^mm 

-5,^-^ds^^^^^U-C^><J;V^(Ebe^t et al., Bio/Technology (1994) 12: 699-702) » 
^'5(Susumu et al., Nature (1985) 315: 592-4) o 

[0166] $^>}c:, mm^^mm<DijiW-M±.K^m-r^^^. m^\^^^^^^m\^^::.tib^x 

v':3i>^;^ (Agrobacterium \.\imeiac\ens)(DX.of^/^^TVT\zMK'V^o ^(T^^^^T^UT 
^^^<;=i, ^=i^T'^-i5^/'^;^^(Nicotiana tabacum) (cl^^^^ir. :^^^<:=l(D 

m:»9^MO^#:^#Sr^:a5-e#§(Ma et al., Eur. J. Immunol. (1994) 24: 131-8) 

o 

[0167] ^(Dx.D\z.\^xmhfitimu. m^m'?^\^w-^nm'^^{'mm. ^n-^^}£)f)^h'¥- 
m'x.mz.mwxm-fmw-bx.xmu'r^^tifix^^, ^w-(o^m. 
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'^hiP^yy^'—^'d^^ifhfl^ (Strategies for Protein Purification and Characterizatio 
n: A Laboratory Course Manual. Ed Daniel R. Marshak et al.(1996) Cold Spring Har 
bor Laboratory Press) o ^fhh(D^'^'^h^yy4'-~l^. W^^^-^V^^yy^—. 

^^HPLC. FPLC^oMi^n-rhi/^:7^— :^ffiv^T^T5wt;05-e#6o ry^^'r^^ 

\fhfl^o yn'r4l^A^m\^f:.iJyJ>^h\^X^ Hyper D, POROS, Sepharose 

F. F. (PhannaciaM)^55^#ff fetl'So 

[0169] ^w-(Dmnmxnm^{^m'^ti:^>^^^'Kwmmm^i'^m^^^ 
[0170] ±m(DXd\c^mn(Dm-^mm:i^m^. mmmmwki>^hif-^)^y^\'^msi't 

mm 

[0171] \>xr. ^mm:%wmciy)^mb\c.wm-^t^. -^mm^^^h^mm^nm 

[0172] C^M^iIl] Factor IXa(F. IXa)t;i>:^i-§#tti^P^#:(D{tM 
1-1. ^feS*5j;u?^N-r:7'yK— x'f^M 

BALB/c-^'^><. :^^P^MNf6M*^> 0 • y^^— ) 8E*3J;tJ^RL/lp 

r-x'r^^dl, :fe^PI^^B^631fp. 0;2^^-Y~7^v^-y^^—)5EEir, Factor IXai3 (Enzy 



wo 2006/106905 



50 



PCT/JP2006/306803 



me Research Laboratories, Inc. )^J^TCDifi'9:^^LfCo lOlHl:^^i:L"rFCA(:7n^ 
lyh^^Ti^=u^^:^hHZ7 Ra(Difco laboratories) ) -e^-^/V-;^3:/^t:b:feFactor IXajS 
^40Mg/head^T^-^LfCo 2mmm^FlA{yti4>h^^-^Ti>^^<>h(Difco lab 
oratories) ) -e^-^/kv'a^'^bbfcFactor IXa j3 ^40 p. g/head^TS^bfCo SXWilM 
mmm-r^mM^m^S—imnofCo Factor IXajS (;iji^]-r§Ji[L«^#:#(D_L#^l-2 
(3:^bfcELISA (Enzyme linked immunosorbent assay) T?ffi|^^> M1i^:Pd.^tVXPB 
S(-)(:fy/l^iy^J^4:t>. -^^'^^>'>i^'1'::^>^^#^/^V^phosphate buflFered saline) 
f^bfcFactor IXa j3 ^40 m g/head#M^^^bfCo ;^^^S©3 0 m> "^•^^J^Ol^lli 
rN8JIS<^-r!7>«^5^n— ^'^JjaPSXeSAgSU. 1 iPSmtWT. ATCC CRL-1597)^. PE 
G1500 ivi-^^-r^Ti^y:^y'^^y^^) ^ffiV ^fc^^fr^ggV ^JfflJlSjlll'^U/Co 10%FBSan 
vitrogen)^-^tfRPMI1640ig^*fe (Invitrogen) iU~f. 10%FBS/RPM11640^|5^i-){z:^^ 
LfcBJ-g-lBJi^^ge well culture plate{i»SL. M^l, 2, 3, 5 0 # (CHATM^Xiti* ( 
10%FBS/RPMI1640 / 2%HAT 50x concentrate (^^C 0 ^^M^) / 5% BM-Condimed HI 

LISA (Cj; 19 Factor IXatC^-f-S|^'^?S'|4^aiJ^-t-§ri{Cj;«9. Factor IXa^^-^^tt 
^^-r^^^^y^W—'^^mm^flo m.\^X5-^\Z.7^Vk.:bWiXPa.clor IXaOD^^IS 
t^l-#i-54^fP?Stt^ffllJfeb. Factor lX&\Z.mr^^^^^^^^fii\ ^^^-^^W— 
-^^MiRbfCo ^N^>^UK— 96 well culture platefcll ^eVL^fdOlU(Omf^^^ 
a-r§^^t-J:^PS##|l^^2tHlff oT^n— ^{bb. ^Factor IXafeifti^^^-r^/N 
^:7^yK— -^XB12^WALbfCo 
[0173] 1-2. Factor IXa ELISA 

Coating buIFer(100mM sodium bicarbonate, pH 9.6, 0.02% sodium azide)"!?! ix g/m 
L(Cl^^L:feFactor IXa^S Nunc-Immuno plate (Nunc-Immuno™ 96 MicroWell™ p 
lates MaxiSorp™ (Nalge Nunc International) ) (ClOO n L/well-C^^^i^ , 4°C-e^8fe-l' 
^dr:n.^— v-3>-bfCo Tween^"*^ 20^-^tfPBS(-)-e3lHlgfe#-^. diluent buffer (50mM 
Tris-HCI, pH8.1, 1% bovine serum albumin, ImM MgCI , 0.15M NaCI, 0.05% Tween 

2 

20, 0.02% sodium azide)-eplate^^?M.-e2^r^blockingLfCo BuflFer^^^^, plate 
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L/well^;!jPU. m.U-Cl^m4>^^^—iya>L-tio Plate^3|lI?5fe?#H^, diluent buffe 
r^-l/2000%Ml^tlT/l-^])yi^:^:7r^-~'^WM-Y^^'^'>^lgG (H+DCZymed Labor 
atones) ^100 ju L/well^^JPL. ^ta-eiNpr^-f^^^^— v'3>'bfCo Plate^6[ai5fc^ 
^-feSKBlue-Phos™ Phosphate Substrate (Kirkegaad & Perry Laboratories)^ 
100 Ai L/well^;!jPU, ^W^20-^-^>'^=L^^-^3:yVfCo Blue-Phos™ Stop Solution 
(Kirkegaad & Perry Laboratories) ^100 u L/welMMVfcWi. 595nmfc:j3{tS®3l£S 
^Microplate Reader Model 3550 (Bio-Rad Laboratories) "CS'J^L-:^,, 
[0174] 1-3. Factor IXaCp^P^ttSO^ 

Phospholipid (sigma-Aidrich) ^^i#ifffl^@*-e^^iu. m^^^mtm^m-r^tK 

X'O. 400 m g/mL<Dphospholipid^?g^|^MUfCo O.m^iysk^T/VZfV^^t^hV::^ 
"^W^M-AMtUi&^T. TBSB)40 ix Li30ng/mL Factor IXajS (Enzyme Research La 
boratories) 10 L^;400 /z g/mL phospholipid^l^S At L^^lOO mM CaCl ^ 20 mM MgCl 

2 

^-^tfTBSB 5 Ai L^/^-r>^'yK— ^it#-b»io fi L^eiK-^u—h^-^mi^v. 

2 

Xn^m^^^^^—i^BlyL-t^io ^(Dm-^^Wl^. 50 n g/mL Factor X (Enzyme Res 
earch Laboratories) 20 ju Lijo j;"C^"3U/mL Factor Villa (Amrican diagnostica) 10 ju L^ 
Mx.. mUX-SO^mKft^^-^fCo ^tt(^10/iL(D0.5M EDTA^mM'f-^^tK^'OR 
j^:^^ih$-^fCo -<^K^S^fR^-^ 50/i L(DS-2222^?g(Chromogenb£)^^;(jPb. ^ 
?a-e305>^^Vdrrt.^— i^HVbfc^, ffl!|^^ft405nm. *ffig^;ft655nml^*3(t5® 
3feS^Microplate Reader Model 3550 (Bio-Rad Laboratories, Inc. ) {^X^M'^l^tCo 
[0175] mMm2} Factor X(F. X)(C>^-r;5^^i|P^#:<Df^M 

2-1. ^^m^xxj^^^^y^v^-'^i^m: 

BALB/c-^'>>^ i^l^mf^^M^. 0 . V^<—) 8^i3i:XnARL/lp 

r-^^^iM. :fe^^^&^6Mfp^ 0 /l'^'y^-^^)5|2Et^, Factor X (Enzyme R 

esearch Laboratories) ^J^/.T®M«9:^^L-fCo ^IlI:^^^L"CFCAT?3i-^7l--v'3>^^b 
UfcFactor X^40ju g/head^TS#bfCo 2Mr^^f^FIA-e^-x'yVv^3>->fbbfcFacto 
r X^20*fcfi40ju g/head^T^^LfCo JJJl^lMr^r^|5S-eji*P:^^^^tf3~6lHl 
frofCo Factor XKMir^^m^i^iS5(D±M-^2-2K^l.fcEUSAX-mM^. 
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'Bm^U^^MMM^l^fCo 10%FBS/RPMI1640i$±fef^^?SL/cilj'^lfaji^^96 well cu 
Iture platei^ML. ffll-^l, 2. 3, 5B^i::HATMW^m^<Dm^^no^tlZX^. 

(^^bfcELISA(::J;«9Factor XKMir^1^^m\^^W\M\^f^o Factor X*t^^tt^# 
i-§^^'f:/yK— ^^jliRL. 2-3(C^Lfc;^fi-eFactor XacD^*IS'|4{^^-r?)4' 
fP^Stt^PJ^LfCo Factor Xat^>^-ratt'fP^t*^W$^.CVVN^:7^yK—^^. KB^ 
#|R^2[Hl=fT5w^tCj;«9i^ti— ^Factor xmi^^m^ir^^^4^V}'^—^SB0 

[0176] 2-2. Factor X ELISA 

Coating buffer "t?! u g/mL[C^|RLy^Factor Nunc-Immuno platet^lOO n L/we 
11-e^a^. 4T:-e— efe^^=¥^--<— iXa^bfCo Tween^"^ 20^#t^PBS(-)-e3[gI^i^ 
diluent buirer-T?platetr^ia't?2I^rablockingLfCo Buffer^^^^, plate (eidiluent 

lH#r^^^^^:x^— v/aVLf'o Plate^3[lI^5fe#H=^. diluent bufFer-ei/2000#-f^bfcT 

/^;^y7J^;^7T^5'-^^^^fi5■Y^^'^!?;^lgG (H+L)^^;!)Pb. ^M'eiNFr^-r^=3r^-< 

— iXa^-bfCo Plate^6lll?5fe?#-1^x ^^S®Blue-Phos™ Phosphate Substrate (Kirkeg 
aad & Perry Laboratories) ^100 n L/well^MlV. ^?a"t?205>-Y>'^:x^— i/g Vbfc 
o Blue-Phos"^ Stop Solution (Kirkegaad & Perry Laboratories) ^100 L/weir^l)PU 
fc#^ 595nmtC:}oft^^3feS^Microplate Reader Model 3550(Bio-Rad Laboratories 

[0177] 2-3. Factor XaCtijfP^'I^S!!^ 

TBSB-ei/5#f^b/c-/^^>^yK— 10 ju L^40 ju LCO250 pg/mL Factor Xa 
(Enzyme Research Laboratories) ?r^t?TBCP (2.78 mM CaCl , 22.2 n My>'||M( 

2 

:7;j-;^:7:r^v^/V'=ty>' : :7;^^:7r^v'/^-fey>"= 75 : 25. Sigma-Aldrich) ^-^£f TBSB 
)^M^PL. ^?arnNFr^-fVdr:z«.^— Sxa^bfCo ^(7)^-^^}^, 20^ g/niL:7"i:ihn 
(Enzyme Research Laboratories) :Joj;t;?100 ng/mL^tt^fb^HUvH^^ (Fact 
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or Va (Haematologic Technologies) ) ^"^t?TBCP^50 /x L^;()PL-C^?a-eiO:9'r^H 
f^^^^tlo 0.5 M EDTA^IO nLmi}Wir;S)^tKX^R}i:s^^±^^fto rcO^J^C^Ig 
1 mM 5-2238^^-^ (Chromogenix) ^50 M L^;!3PL. ^WC30^f^4l^^:^^-~i^ 
B^^XJtM. 405 nmi^:i^ft^S^3feS^Microplate Reader Model 3550(Bio-Rad Labor 
atories)-eSil^LfCo 

[0178] mmm^'] ^^yr,mo^m^mwm^^^^-(omm 

>^yK— ^SB04;?)^b. QIAGEN^'^ RNeasy"^ Mini Kit (QIAGEN)^ffiV^-C|5fc^*iB^ 

NA1~2 At g^^g^{^:^ Superscript cDNA'^^v^>?.-7^A(lnvitrogen)^ffiV^-C|Ji?g# 
tEifeO;^^ filt^feV ^RT-PCR& i !9 — ;^^cDNA^'^^bfCo 
[0179] 3-2. ^fls:H^Br^lM*^<^PCRt^J;§Jii|ig^ia^lJjiiW 

->'iJr;?<.^#:H^ bT^^^ (VH) cDNACDiitSffi:/^-f ^— tUr. Krebber^)<D#^ ( 
J. Immunol. Methods 1997;201:35-55) t;i|H^(DHBv^^^-x'— jg-^i^, *5j:TJ«HF 
7°^^-^— ^-^i^^fflmbf'o ^0.5m L(D100Ai M HB :7°9^-r— ^g-^i^joitJ^^ 100 
ix M HPy^-f-^— V ^T. SJ^;|g25 At L (3-l-e|SMbfccDNA^|^2.5 At 1 
, KOD plus bulFer(:^#j^M) ^ 0.2mM dNTPs, 1.5mM MgCl , 0.75 units DNA polym 

2 

erase KOD plus (:^#|^») ) ^M^L-lfco PCR{i. i^— ^7HJ--fi^^— GeneAmp PC 
R system 9700(Parkin Elmer) ^fflV^T. cDNAif>i"®±ii|'S«5§tl*i4(^J^^C-C. 
A(98t:-e35>rfl;!]P^^. 98°C 20#\ 58°C 20#\ 72°C 30#^^^./^5MJ>K^lf-^^/^ 
^U-C32i^'1':^^/^-)JfeV^b^^4^B(94'C-T?3^P^a;tJP|^^, 94'C 20#, 46^: 20#, GS^C 
20^t^hf^^R)^^^\-^y(^/Vt\.X^'^4^/\^. $t>lC194T: 20#, 58T: 20#, 72T: 30 
m^hfl^Km^l•^4^/^^tL^X30•^4^/P) (DVNi"^x;6^(D^#-ritofCo PCR^, 
Rht^m^m T;^fn— X>>*/v'^^i>Tcg)jf^#tbfCo ge'5»i^^X(|t)400bp)(Z)tiitigiT;i- 
^QlAquick Gel Extraction Kit(QlAGEN) ^ffiV\ ^#|5iM#tB^<^;^l&-eWMb 
. |^^;^C30 At l-e^ttibfCo #DNA8lf>H"<^i^SBB^Jf*. BigDye Terminator Cycle Se 
quencing Kit (Applied Biosystems) ^fflV^^ DNAi^— ABl PRISM 3100 Ge 
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netic Analyzer (Applied Biosystems) KX. ^#lfe5^SIEft<D;^^};itt^V>^^LfCo 
;2|s:^felc:J:«9^feb^gS^J^^*f y:7hGENETYX-SV/RC Version 6. 1 (Genetyx) 

[0180] 3-3. iJ'n— ^>'iJ^^ffl^#:Rr^ffi^DNAKlf>i-0|iM 

Sfi l^m^^HMVUm}! (Sn I-VH)iii|ii(Dfc2s?){C. :f94'^—HB(D (Gly4Ser)2- 

v>:fy-mm^sfi mwT^i^^^ir^K^'rnm^M^\^fch(D{':fy4'^- vh-s' 

end) ^mMl^fCo #0.5yLtl(D10/iM iE^J#Me^7'9-f'^~VH-5' end*5j;t;? lOjLt 
M 7"^^-^— scfor (J. Immunol. Methods 1997; 201: 35-55) ^ffiV^T. Rf^l^20 

At L(3-2-ei^Mb/c*t^vH cDNAmmm}T'mmi u. i, kod plus hu^Tiimmm) 

. 0.2mM dNTPs, 1.5mM MgCl , 0.5 units DNA polymerase KOD plus C^^l^^lf) ) ^ 

2 

MM\^tLo PCRti, GeneAmp PGR system 9700 (Parkin Elmer) ^ 

fflV^r. m}\(Dm^<0^^m^n\\ ^^AOS^-eS^^-raM^. 98^ 20#. 58 
20#. 72*^ 30#;?l^^/^5S^S^l1^^i57/V^U-C32i^-1'^^/^)/iV^b^#B(94T:-e 
yMMWi^. 94°C 20#, 46°C 20f>\ 68°C SOm^ht^^Rlt^^l-^^^/Vt^^XB-^ 
4^/1^. ^hK9A°C 20#\ 58T; 20#\ 72^ SO^d^b^cC-SSJ^^^lf-^i^^/^^bTSOf- 
-r^5'/^)(7)V^-f tt;6^(^*#-effofco PCRm^ T;*fu— X^Vi^m^^^lb 

(cl#fcLfc„ g 6^(DiJ-^>C(^400bp)<DlitI^>T-^QIAquick Gel Extraction Kit(QIAG 

EN) Kxmmmmmm<D:)fmxmm:U ^0*30^1 L-e^mufco 

[0181] -^!^;^^#:L^Rr^M^(VL) cDNAifJtiii|'S<Dfc*?)fC, ^'fKrebberb<??^^(j. 1 
mmunol. Methods 1997; 201: 35-55) |B^O^0.5 ^ L<D100 fi M LB:7"9-i'-^— ^-^^ 
«^*5j:t)? 100 ;u M LF:/^^-x'— ^g-^i^^ffiVNT. SJ^:?S 25nL(3-ixmM^fcc- 
DNA^IS2.5 L, KOD plus buffer (:^#|;^M) ^ 0.2mM dNTPs, 1.5mM MgCl , 0.75 

2 

units DNA polymerase KOD plus(M^WM))^MM:l^fCo PGR}*, f— 

— GeneAmp PGR system 9700 (Parkin Elmer) ^ffiV^T. if>i"Oiii|>B<^^^ttt^t*& 

VN, 94'C-e3^P^*P|^^, 94^: 20#, 46^ 20#, 68T: ^O^Tb^hf^^Rft^^l-f-^^ 

/VhVX5^^^/V, -^hKMX: 20#, 58^: 20#, 72^: zoi^t^hf^^K^^-^i-^^^/v 
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#^b^o g 6^COi^-fX(^400bp)(Dlii|igB(f>i"^QIAqucick Gel Extractio Kit(QIAGE 

N) iz.xmHnmmmm(D:ifm'emm:i^. mm^so nLxmmvtco mmy\n^(Dc 

Mmc:/y4-^—LFmM(D (Gly4Ser)3- DZy^—mm^M^M^h^ti^mi^h^c. ^ 
if JtC^ffi-^Sfi mmm^L^UMT^ n W-e. 7°7-r-^-LF(D (Gly4Ser)3- v>:ti— 
BB^J^Sfl lWm^^^^ir^{^^i-nm^^^\^fdh(Di-^'7-C-^— VL-S'end)^ 
ffl^LfCo Sfi I mWr^i<LHMVLm}i (Sfl I-VD mm<DfMZ.^ ^0.5 IX L(D10/z M V 

(IfMVL cDNAJii|iSif>^i-^l^l iU L, KOD plus buffer . 0.2mM dNTPs, 1. 

5mM MgCl , 0.5 units DNA polymerase KOD plus(M^1^M))^MMLfCo PGR}*. 

2 

i^— GeneAmp PGR system 9700 (Parkin Elmer) ^rffiV^T. 94X:X3^ 
mm^^. 94°C 20#\ 46°C 20#\ 68°C 30m^ht^^RSt^^l^^^/l^t\^X5-^4^ 
/V. $bi-94t: 20#, 58X: 20#, 72t: 30#75^e)^^5HJ^^^li^-r^:^/^i:b-C30i^^i:' 
/K30^#-eff ofco PCR^. R!tM^l% T;^^i3— xy/vmM#:lbtc#tLfCo @ 
i^^X(il^400bp)<D±il|liifK■?rQlAquick Gel Extraction Kit(QIAGEN) ^fflV>. ^# 

[0182] *tMsfi i-VH*Dj;u^^sfi i-VLP|if>t«sfl 1 (^:;(79/M;r) t;iT^#ia?a^fd«(D;^ftfe 

(-=eev>HJ^:?s^is^b. 5ox^x-mm^t^n<^tio -^com, Kj^:?^^QiAquick pgr 

Purification Kit(QIAGEN)^fflV^-C^#|aK#iE«^^;^&-e)»$^U. ^=3r5/h^# 

(DBuffer EB 30 n L-C^tlibfCo 
[0183] 3-4. thlgG4-^'^;^^^^^m#M'l4lgG^#:^5affl^^;^5K 

i?) l;iIgGl(ZDknobs-into-holesSW (#^#fF:SCi)t3) ^##t;ilgG4<DCH3§P^^<^T5 
/^®m#:^{tMbfCo ^^y^a(lgG47 a) {*Y349G, T36ewm^i^Xh'0 . ^--(^hd 
gG4 7 b) f*E356C, T366S, L368A, Y407V(^g^#:-efe5o MM#rf*(7)t:/ 
v?^:^i;i^>gi^(-ppcpScp- - > -ppcpPcp-)^#AbfCo m^^-^^ti 
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[0184] ^i$i^^^}imm'^±^mHL^y^^m-r^)<D^mmti^x. TVy^^^T^mm 

>N8Jiaffl^:^i5^-^/^E^J(lL3ss) (Proc. Natl. Acad. Sci. USA. 1984; 81: 1075) OT 

^{cig^/^-^r>;x^5i#: bT^IMJ^ (VH/^V >LVL) i:tHgG4 y a^^f« (ia^ij#^ : 9 
) fi:\ K ^^^i^ (SB^IJ#-^: 10) m^^^2^A,f€.'h(D (pcDNA4-g4H/.eV ^LpcDNA4 

\^M^\.Qkh)^Xho\{^^y/<-^:t)Xmit\JzMi\^. QIAquick PGR Purification Kit ( 
Q\hGEm^Xm'^mnmUm.(O^WiXmm^. DNA polymerase KOD{MWmm) 

^m^^^xmHmmmum<DR)ii:Mm-m^xi2°c\Q^mBim^^. ^^^mitx. 

fCo ^^mft^^i^ifK'^QIAquick PGR Purification Kit(QIAGEN) 

|>J1.6kb/^V^bl.0kb) ^^Eco RV-Not IxmitVtz.'pcDnh.A^, Ligation HighC^^I:^ 

0DH5a**(Gompetent high DH5a (M^I^W)) ^^'S.^^Ut.o ^hfltLT^^^f 
v-y^fttti^^n— ^ilJQIAprep Spin Miniprep Kit(QIAGEN)^fflV^T#^7°^;^5:K 
DNA^^ilLfCo 

[0185] ho-io(D)\m m'^^j^mwh^ ib^^-r^) \t=^'^-^^y>^muimMm^^^ 

— pIND(lnvitrogen)--H^/cCV>LL^-^tb^*tbCO^^^. ir^J:ioibmmmSkmiy^ 
^/VBe^J(lL3ss) (EMBO. J. 1987; 6: 2939)(DT^(Cjg^/^^'>^^#:Br^fJ^( 
VHT^CV ^bVL) ^tMgG4 y b^Sfg^ (Se^lJS=^ : 1 1) /^V ^b k ^^^^^,m^jAA/ 
fctJ0D(pIND-g4H;'<^V^b pIND-g4L) ^Hff^o;^jfe{cMiJ«9f^Mb. ^■^(Dy'y^^VD 

[0186] 3-5. zLm!>^mnw:i^mm.^^i^-mm 



wo 2006/106905 



57 



PCT/JP2006/306803 



4-g4L)^sfl ix-m^tu R}it:^m^i% T^vi—:x^/umM^mKmvito htht^i^ 

TV ^/c^TL^ nr^^IJ^$i5^ (VH/^V ^LVL) ^m:^^nfcm}T' (/^5kb) ^QIAquick Gel E 
xtraction Kit (QIAGEN) ^ffiV \ ^#mPJ#fBft<D;^&-e)ftMb. ^*7k30 LT 

mmvfco mm}tt. ^n^enKMii^^-r^s-s-^mm^ntcsfi i ?^<b^F. ixa^#:x 

B12S5feSfl I-VH?feV^bSfl I-VLif>H'^Quick Ligation Kit (New England Biolabs)?: 
5 a (Competent high DH5 a (MWWm)) ^nm^^l^fc. *fc. 3-4-e|iM$tl. 

fcsfi m^t^^^^y^mui^mmmmmyy:^^^ (piND-g4H/cev ^bpiND-g4L) -ib^ 

-h^i:III#<D^^-e^^Br^^^^g|5^(VH7fev^LVL)^|^v^fcrr>H-i:. "tti^e 

[0187] ^DNAif>t<^i^SSfi^'J{*^ BigDye Terminator Cycle Sequencing Kit (Applied Bio 
systems) ^fflV\ DNAi^— r^:!^^"!^— ABI PRISM 3100 Genetic Analyzer (Applied Bi 

osystems) icxmnnmmmm(D:^mi^m^»:^i^f^ :^:^m\^^^^^vfcmm 

II^^Wy:7hGENETYX-SV/RC Version 6. 1 (Genetyx) \CXM^l^tlo 
[0188] ^ g etJ^P— QIAprep Spin Miniprep Kit (QIAGEN) ^ffl V ^T#-!? y9;^5:K 
DNA^^^L. 100juL(Di^||7K--^^UfCo ^F. IXa^^r^^P^^Hl^^m-^i^iS?-. 
^F. lXa^W^^yLm^U-<^^—. ^F. X^#:=arp<^H^^m-<i5'i5?— . -^LT^ 
F. X^W-^^yl^BM^^^-^—^. ■^tL^'tl>pcDNA4-g4 XB12H, pcDNA4-g4 XBl 
2L. plND-g4 SB04H-ebTplND-g4 SB04L^^#itfCo 

[0189] mmm^'] ^?^yr,mmm'miW-<DW-m 

4-1. DNA^t|g(DTO 
ijiW-^Wmh^T^^^^m^^^—ivcDnM-gA XB12H-?:L-rpcDNA4-g4 XB12L) 

^€r^^^-W^J-f-S^^-Tety:/W5/1^— ^=3— K'f-^:7°^^5KpcDNA6/TR(lnvitro 
gen) -bmik-^fh^o "tfc. ^^:fejgBHL5>^^^mffl^i5'i5^— (pIND-g4 SB04H^L-Cp 
IND-g4 SB04L) {*MiA>^^/l-^^-efeS^:^'^^y>'!lSiBl#:(#':^:^7^n^A) KXy)^ 
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/Co M!^^^MlOmL(DM^. pcDNA4-g4 XB12H, pcDNA4-g4 XB12L, pIND-g4 S 
B04H^LTpIND-g4 SB04L^#3 n g. pcDNA6/TR^bTpVgRXR^#18 n gffiV^fc 

o 

[0190] 4-2. W}'^M^(Dh9>:^::7^^i^3ly 

thl^i,SWSKaji^S5l5HEK293H;^(Invitrogen) ^10%FCS (MOREGATE)^-^tpD 
MEMJ^m(Invitrogen)--5S^L. 5 X 10'm/mL(DmS^m^'(:'^mmmv'^^y^^^ ( 
liL^lOcm, CORNING) O^y^Vixi/ci-^lOmL-fo^^i^CO 4>^=^^—^—{37 

2 

x:. 5% CO ) p*g-e^M^i§#u/co 4-i-e^Mu/c:7"9>^5KDNAM?S^h9^^:^:7^ 

2 

i^i^B^^M. Lipofectamine 2000 (Invitrogen) 75.8 ju L^Opti-MEM Ij#±t^ (Invitrogen 
CO -f^-^ar^-^— ^— (37^{;ir5% CO ) \^'e4>'^=^^—hVtCo 

2 2 

[0191] 4-3. ^m#MttIgG^^<D^^P^ 

(^T^h^i^-^iJ^y^^ (fP^fej^^XH) ^-^tf lOmL CHO-S-SFM-II (Invitrogen) 

UAU CO ^:/=ar^-<-^— (ST'C. 5% CO ) F*3-ei 0 jt^br. m.i^^mHL'^^ 

2 2 

<D||— ^^m^^^ffo/Co —KIO mL CHO-S-SFM 

-Ilif ifetCT^Tfe^fHLfc^. 5 n M(D^^^7^ti^A (Invitrogen) ^-^tPlO mL CHO-S-S 
FM-nmM^^AV. CO 4>^^^—^—(37°C. 5% CO ) f^-CS 0 r^it#UT. ^ 

2 2 

tio ^mAim^mm^fzM. ^'i:>^^i(*^2ooog. s^f^. ^m)L-c^»i^*L. $ 

fe}c:0.22 ju m:7^/V^— MILLEX^'^-GV(Millipore) ^m\^XWM\J'^o ^i^:/://^f*^ 

ffl i-§*-C4°ci?i^#bfCo 

[0192] A-A.^^mm 

llife^!|4-3f;i|B^(^:^^-e#^)^Xfcl0mL(Di#^±^t^l00 /z L<DrProtein A Sep 
harose™ Fast FIow(Amersham Biosciences) Sr^;5lPL. AX^XA^f^^^^MM^^l^ 
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fz.o ^(r)W0,^.22 IX m(Dy^;Vdf--:fy^yznj\trs!tee^-UC{umpove) K^V. 0.01% 
Tween^'^ 500 ju LKXZ^ll^^^, rProtein A Sepharose™#J}i^lOO /x 

LCD 0.01% Tween"^ 10 mM HCl, pm.0{Z.mMVX2^m^Ul^fcCOib. ^ 

#:^^m$-^/Co 5;i LOIM Tris-HCl . pH8.0^;!jPX.Tcf ^PL/Co 

[0193] 4-5. tHgG mm.(D^m 

Goat anti-human IgG (Biosource International) ^coating bufferlCTl ju g/mLlCl^ 
Nunc-Immuno plate(Nunc)(Cia^@^t:L/Co Diluent buifer(D. B. )\Z.X-:fri^y^ 
>^^mi.fc^. D. B. ^ffiv^TJi^^^:#|RLfcJ^#±?ff-^y/^^»bfCo 
. m#:M^mofcfe(;0>^^^^— K^LT. 2000 ng/raL^^b3f^?^^J-eD. B. KXl 
l^|5g#f?bfctMgG4(thS^b^TF^#:. WO 99/51743#M)^l^#l-^;!jPb/Co 
3\B\^^\^tlCO'tb>^ Goat anti-human IgG, alkaline phosphatase (Biosource Intematio 
nal) ^SJS§-t±-/Co 5[Hl?5fei^Lfc(Z)~^, Sigma 104^^^ phosphatase substrate (Sigma-Ald 
rich) ^SW^b-C5l-fe$-1^rx K3tSy—^'— Model 3550(Bio-Rad Laboratories) 
t). #M^;ft655nmtb-C405nm(?)®3feS^Sll5ebfCo Microplate Manager IIl(Bio-R 
ad Laboretories)y:7hi>aiT^ffiV>-C. :^^>'^—V(Di^mMib^^^^±^^(D\lHg 

[0194] mMm5:\ shLmmmryu^ 

skicmA]km<^mmm^r.M^m\^^i^^^&iEir^^>mh7bH^ir^fc^ Fact 

or VIIIj^^JfiLm^ffiv^fc^tt^^:lf|5^^clVJK:/^x^v^^ (APTT) i^Mir^m^ 

W-(DBW^^fil^tLo ^^ts:M&(D^i$im-m 50iiU Factor Vlll^^jkft (Biomeri 
eux) 50 n L^U^APTT^^ (Dade Behring) 50 p. L(DiMi^m^37°CX3^mM&L-fCo 
^@MJiSf*20 mMOCaCl (Dade Behnng)50 fiL^mMi^W.l^MK.^^tl^X\)miih 

2 

$-l3:fCo CR-A(Amelung);65^^$tl'fcKC10A(Amelung) KX^^mir^iS.X(D}i^m 

[0195] Factor VIIIj^^jflL#(D^^0#PB^trO%, lE'Msk^(Dmm^^f^^lOO%tl.fct^{Ci'^ 

t^^#:(DFactor VIII#^tt(%)^#WbfCo 
[0196] Cll»[l6]^m#Mtt^#:<30tHb 
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6-1. ^h^i^<Dmm^^m 

-^l^<i^li$tV"CV^§Kabat Database (ftp://ftp. ebi. ac. uk/pub/databases/kabat/) 
:i3j;mMGT Database (http://imgt. cines. ic/)X'0\iV^i$^T^/mm^\'f—^^A 
«^bfcDatabase^ffiV^■C-^!>>?.XB12-Hl^Br^M:^^ '^^:^XB12-Lm^^ 
$Mi^. -^•^;^SB04-H^bT^M^. -^'>:^SB04-L^Br^^j^(-5>ftT*^i3i^— ^ 

(1) XB12-H®"Br^'^*^:KABATID-020619 (Kabat Database) 
(Mariette^>. Arthritis Rlieum. 1993;36:1315-1324) 

(2) XB12-LMRr^fIJ^:EMBL Accession No. X61642(IMGT Database) 
(Markbx J Mol Biol. 1991 ; 222 : 581-597. ) 

(3) SB04-H^Br^^J^:KABATID-025255 (Kabat Database) 
(Demaison??^ Immunogetetics 1995;42:342-352) 

(4) SB04-Llg bT^'eM^ : EMBL Accession No. AB0641 1 KiMGT Database) 
(Unpublished data) 

(l)-(4)(Dfch^#:<DFR{^^-v.^r;^^#:(D^Mtt^M^5g^^(j^T^ CDR) ^#^tb 

[0197] ^fc. NCBI.i:<9— |^4;^IS$tLTV>^t@^'l4^^Web site(http://www. ncbi. nlm. 

nih. gov/BLAST/)^'^ffib-C. (l)-(4)(Dth^#:i^^BlIltt(DffiV^thin;#:(D5}-^^^v/i^' 

o 

(1) XB12-Hl^Br^'BM^:GenBank Accession No. AF062120 

(2) XB12-Llgnr^'Ha:^:GenBank Accession No. M74019 

(3) SB04-H^BT^'^:^:GenBank Accession No. BC019337 

(4) SB04-L^"Br^'^*^:GenBank Accession No. AY204756 

[0198] 6-2. \iHmw.mu^mm.^^i^-(Dmm 
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K^m^l2:^i¥m:VtCo in:W^'^mm^Mi^^(7)5'M^\Z.T^-/Ul.. Xhol 

[0199] 2.5 ju MizMM:Vtc-^^:tV=i^DNA^^l n L-C^g^L. Ix TaKaRa Ex Taq Buffer, 0 
.4mM dNTPs, O.Sunits TaKaRa Ex Taq(^-CSM3a)^;!jPX.. HJ^^IR48 u. UZ.f^^X.^ 
\Z.mm^f^o 94°C 55>|^?aL/cmt-. 94°C 2^. 55°C 25>. 72°C 25)'/0^?./^§Sj^:^2 

^#:a^^^<Z)5'7N«*3j;t;?3'7^«(^T:=^-/Vi-§7'^-r-x'— (#10ju M)^l 
;tlPb. 94'C 30#. SSt: 30#. 72*0 l^/6^^JfeSMJ^?^35ih-ri^/V'fTV^. 72'C 

^^^Ibt^'WbfCo g e^(Di^^X(^^400bp)(Dlil|lgif>^"^QIAquick Gel Extraction 
Kit(QIAGEN)^ffiV^-C. ^'H-ifcM»IB«CD;^55fe-e)»^L. ^M^SO/i l-C^mbfc 
o ^WvH-^rpGEM-T Easy Vector Systems (Promega)^ffiV>r. ^#^§i#lB^(^ 
;^fe-e^n— ofCo #DNAif>t(0:^^IS^IJ{* , BigDye Terminator Cycle 
Sequencing Kit (Applied Biosystems)^ffiV\ DNA:X— ABI PRISM 3700 
DNA Sequencer (Applied Biosystems) \Z.X. ^-W-ffeeg^lE^CD^fel^lttfeV^^^bfc 

o 

[0200] :iEbV ^tMb^#: Br'^f5:^jtf^^ia^lJ-^^fe§^^^5m#$tbrc:7°^^^K^EcoRl*5 
X(^400bp)(DDNA8ff/t^QIAquick Gel Extraction Kit(QIAGEN)^ffiV>X. ^# 

|jiW«IE«<^:j^fe-e)»Mb. d^|l7K30Ati-e^Wb:^Co ^Jfe^ys-sr-i'^Mb 

fc-7"h9-f-^^!;>^M^^^?i.:7'^;^5K(pcDNA4-g4H, pcDNA4-g4L) *3j;t^:3^^^ 
^y>Sffl#;M2*M^?a:/^;^5K(pIND-g4H, pIND-g4L) ^EcoRIjoJ:U^^SfiI-e|^<b 
\JiM\^. ^ft^^^'eB^^^tf if>t (^5kb) tfQlAquick Gel Extraction Kit(QIAGE 

N)^fflv>r. m^mmmnmcoijmxmm^. mrnn^^oixxxmmj-^ ecori^^j; 

t^SfiI-e^'i^bLfctHbXB12^#:it^^^Wjt(H^Br^^*^*fc{*L^Br^^:^^Ec 
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oRmxnsmX-m^t\^±.Thy'9-4i^]}>m^M^^yy^^h' (pcDNA4-g4H, pcDNA 
4-g4L)^Rapid DNA Ligation Kit (Roche Diagnostics)trfflV^-C^'f>JiJ£5^#|E^<^;^ 
m-^^^M'^RJt^^n^fc^ */c. EcoRI*5j:-O?Sffl-e?|^^bb/ctMbSB04^f*il{5^Blf 
>H'(H^BT^^I^^fc«L^Br^^^)^EcoRl:i3J;tJ?Sfil-eti'fbLfc3^i^^^Vy^MM 
#^fl#S^^:^7>^5;F(pIND-g4H. pIND-g4L)^Rapid DNA Ligation Kit (Roche D 
iagnostics)^ffi V >-C^#UfcBg#|B^CD;^fe-e*^SJ^:^^TofCo ^RJt^m(D-^ 

[0201] ^fc. ZLMWrn^^i^-Cl-if^^ ^Ml•OtM^:^#:i^bT^m$«fci?) t^. ii;lT(^ 

S(Niwa et al. 1991 Gene, 108: 193-199. ) Km±^<D^i^&^mi^^^W7<^M. 

:7"9;^5K(pCAG-g4H. pCAG-g K ) ^xhoi*5 j;u?Sfii-e?^>fbU. ±IEtD-m#Mtt 

^fcfiL^ Br^^^^)^if AUfc^m:/^;^5K^f^^LfCo DNA^)^SJ^;:fiRapid D 
NA Ligation Kit (Roche Diagnostics)^fflV^. ±mMDH5aW (M^^M)^MM^ 

[0202] 6-3. tMb^M#M'l4^#:<^ISM 

4mM(^Wtr.mWM^^i^^^^i^i^—tpcDNA6/TR^ pVgRXR^fflV^T. M 
[0203] 6-4. Wt^W-<DmM 

MbfctMbH^^#:^Ji.-<i^^-*5j:u?fcMbL^feif«?i^i^i5'-^fflVNT^ii 

f^H- 2(^^-r;^i£l?HEK293H^it'fS^^A^=ftofCo it-g^s^ A#(^10mL(DC 
HO-S-SFM-IIj#i4&(Invitrogen)^^;(jP*5j;U?^^UT^#i-bfc^ (C, $^>(;ilOmL(DC 
HO-S-SFM-II^^;|jPL. CO (ST^C. 5% CO ) l^-^S 0 P^i^^LT. 

2 2 
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[0204] 6-5. }iHtr.m!i^m\m.^<Dmimm:isxum.mm(D^m 

3fe^LfCo Jrf$:6^(^f*. QuikChange Site-Directed Mutagenesis Kit (Stratagene)^ 

^-r^tMb^m#M'l4^^(th^bXB12^#:(VH:hXB12f-A, VL:hXBVL)/ WtS 
B04^#:(VH:hSB04e, VL:hSBVL-F3f)^^#b/Co #^#:"5r^^^^HE^J^J^T(^BB 

[0205] (l)tMbXB12^#:VH (hXB12f-A) : 1 (i^Sifi^J) . : 2 (T^:/^ 

(2) t h^l:XB12^#:VL (hXBVL) iE^J#-^ : 3 (itSIB^J) . iB^J#-^ : 4 (T^y^iS 

(3) t bSB04^#:VH (hSB04e) gfi^ij^-^ : 5 mmm) ^ Hfi^'J^"^ : 6 (T^/mm 

m) 

(4) fch^[:SB04^#:VL (hSBVL-F3f) iB^J#-^ : 7 (i^^E^J) . Ba^J#-^ : 8 (T^^m 

mm) 

[0206] mMm7:iW[:ifiW-(D^v'v>^^ 

T (Chemical Computing Group Inc. )^ffiV^-C. :^^tiV'—^y^]}l^:^\^i.y)^i$iFv 
1(A)) o *fc. H45^L44(DT^/^{^^4^^*n^'1'v^>^(Leu)i::/^y>-(Pro)-e^b«9. 
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^$tl/TV>5(Vargas-Madrazo E et al. J. Mol. Recognit. 2003, 16: 1 13-120) o H3 
9, L38, H45, L^4:^j:}f(D^i$i(Di->^^^'!)>^K^\/^Xi-i, Kabat^Ol^TS^ (Kabat E 
A et al. 1991. Sequences of Proteins of Immunological Interest. NlH)^0^{d^ 

[0207] [^M^J8]H39, L380T^/^^eSc^bfctMb^#:Of^Mi!M 
8-1. H39^XXJPL38^^^l.fcMi^^m^i^<^—<Dmm 

tMbXB12(DH^i:tHbSB04(DL^(D^'^^|3g.#i-5J;5{^^ MMWi7(D^m^& 
<5V^-Cth{bXB12 H^(DH39(D^V^^^>^^t:MbSB04 L^(DL38CO^y]^^^>^U^ 

. MT5y^(H39, L38)^{|lJ^l;iE<D«W^^^oyv?>'(Lys)*/cttT/V^:=^>'(Arg). 
{l!j^{z:^(D«#^itoi^Vv^5:>'^(Glu)^fc{*T>^^-?9^V^(Asp)tCgmb/Co 
'i[l^i^7&'^^(DM.^i'i^ QuikChange Site-Directed Mutagenesis Kit (Stratagene)^ 

[0208] 8-2. ^'^f|ilJ#|¥ffiffl^#:(75|^M^^^aiJ^I¥tt 

Hmthm(D^^mm^^^^xm^^^fz.m^. ^m\^fz.wtxBi2 H^(H39afe^ 
). tMbsB04 L^(L383Sc^). s^^stMbxBi2 hm<Dmm(D^w-m'm.-^i!^-^—^ 

fflVMT. ^ifem-2l;i^i-^^-eHEK293H-^it^^^^AU J§^_h«4^(c:^#: 

[0209] WM^i^200ng^-^:y^/]^^<y:7T-- (TEFCO) ^XMyi^^MV. 14% SDS-PAGE 
mini<$^>l^(TEFCO)t;i?^Abr. mM^Ib^^fofCo m^^tb^. 10%j><i5'y— 
t^7%WfB.Mm^S0l^mil9:\^Xm^^M^n^\ SVPRO^'^Ruby protein gel staint'gC 
BIO-RAD) i^^M^gUX^fe^ttofCo lOroT^^/— /V^-a-t?7%gt^^lSf^ 

lNFr^aU'CJ|5£fe^S^^fV\ :^3fe^tii^gFluorImagerSl(Amersham Biosciences) 
^ffiVNT. W^jlSWb. S^Vi/m^^^#bfCo #btLfcPf^^ffiVN-C. Image 

Quant ver4. 2 (Amersham Biosciences) (;iJ;«9H^5oJ;T^L^(D/^^K(D^3fe^S^# 
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[0210] i^^^m2K^L-tioWmvti^^m&^mM^m\^^x. @et^?fc5XBi2-L^<^ 

it^(%)^rxB12-L^/L^^.M(XB12-L^ + SB04-L^)x 100jT'#t±ib/Co th 
'fbXB12 H^(H39):i3j;U?th^bSB04 Lm(L38)(DT^/m7!)m^M<Dif/P^V^(C\n) 

[0211] 8-3. ^@^'l4fPfffiffl(D-m#Mttfei#:<^I^M^^H^ttl¥# 

mmmm^-^v^xwrn-r^btcmc^ f^^LfctMbxBi2 H^(H398ic^)*3j:o?th 
'fbsB04 L^(L38ijfe^) z:mwMiWii^mu^^^—tm-±m<DwtxBi2 Lm^x 

tl?tMbSB04 H^Z:S#Mte^#:^^^i5^^— . PCDNA6/TR. pVgRXR^ffiV^T. 

mmm4 -2.4-3 ^^^-r;^?* -eHEK293H---3t{^^3» A*5 j;t/B?i^^^tTo/c 

^M-e82%*-eJ;l:*;6S_h#Lfc^V^i5^^>'^(Glu:E)ak^^#:(C:}3V ^T. ^^M^ 

[0212] 8-4. M-a-fi^ttfMffiffi^^<D|^^ 

FactorIXa*5j:t;?FactorX^(D|^'^^tt(cloVN-CfP'liffii-5fci6tcl, tHbXB12 H^( 
H39Bi:^)*5j;t>W^MtMbXB12 Ll^^#:^m-<^i5^-. ^fc{*^^MtMbSB04 
H^*Dj;tJ?tMbSB04 L^(L383^^)^#:^m^^^— ^fflV^T. lliifef^[|4-2tC^ 
i-^fe-T?HEK293H--iteT^Ab. iS-#_hS 4^ (-^#:^^^^$^i:fCo MM 
^J4- 5. 4-6le:^-r>^&-e^#:*tM*5J:tJ?^#:^iS<^^*^^ifebfCo 

[0213] Facto^IXa*5j;IJ?FactorX^^>^i-^|^'^?gtt(Df|^M^^^ 2-2K^ir 

[0214] iJX±<DM;^^^fe^ XB12 Hl^(DH39*5j;t;?SB04 L^(7)L38^gfe^i-6i^t^j:?)^M 
-^(D^^^^tt, FactoVIII^ft#«^@^'l4i!V >5^i^^'l4^^£T$-&^^^''^<x 
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[0215] mMm9} L44(DT^/^^^^LfctMb^^Of^mi!M 

9 - 1 . hA^^^m^fdsn.w-^'^-<'^^—<Dm^ 

\rr:^^<'7^>'m.Asp)\Z.m.MJt.o Wt^W-M.^^(DmM-t. QuikChange Site-Di 
rected Mutagenesis Kit (Stratagene)^fflV>'C. ^#f^,5^#fB^C0;^^'e^M^^ 

[0216] 9-2. ^^mi^Mffi^#:<D|i^^^^»M 

. ffl^^MtHbXB12 H^. S^^MtMbXB12 L^(D3a®cD^#:^m-^^^-^ffi 
V^-C. ^ifem-2tcl^-r^fe-eHEK293H--5t^^^^Ab. mm±M^\m.W-^ 

[0217] MM^#^200ng^i^-^://W^:y:77— (TEFCO) cti-eMTn^iaSb. 14% SDS-PAGE 
mini<5^>^(TEFCO)(c:^iAb-C. «^^tb^^To^Co 'S^^tJj^^ im,^^/'-;v^ 
tf7%g^^^?glcl305>r^?^br@^^3ffi^ffV\ SYPRO^'^Ruby protein gel stain?g( 
BIO-RAD) til— M^ttUT^fe^tfofCo ^f-. 10%^^/— /V^'^ti'7%@^^^|Rt;i 
10#rHlSb-CJ!^fe^S^^tV\ ^^t^tii^MFluorlmagerSKAmersham Biosciences) 
^^V^T. ®^0^lfU. v?>-^'W^^^#bfCo #btl.fcW^^ffiV^-C. Image 
Quant ver4. 2 (Amersham Biosciences) {c:j;<9H^:}3 J; t;?L^(7)/^>'K(^^3fe§iS^# 
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[0218] i^^^m6K^i.rcoW-m\^fcW:^m.&Bmimm^x. nmtfi:^xBi2-Lm(D 

lt^(%)%rxB12-L^//L^i^»(XB12-L^^ + SB04-L^)x lOOj-C^ffiU^o th 

[0219] 9-3. mmm^msm<D-mi>^mi^^i^<Dmm:tmm^i^wm 

Hm^mwmi^^i^mm.^^^—. pcdna6/tr. pvgRXR^ffiv^T. mmm4-2^ 
[0220] mmm'\^mm~immm5K7jkir:ijmxmm\^fco '^^^m7\c7ik\_.fco 
[0221] 9-4. w^f^i^fmmmi$^(Dmm 

jbSB04 LmiLAA^m^W-^^^^^—^^^^X. mMM4-2K7r^ir^mXHEK2 

[0223] ]^±(D^mt^ib. SB04 L^(DL44^v @BfoT5:y^^eSc^i-^r^l;ij;«9^J® 

:^]}^^^}=^^<D-mm<DTK/mi^Mm^mAir^tcifx\ ai^^isr^^-rt-^ 

X(Djmn.xh^t\^^x.^o 
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[0224] IMMMlOWd, L38(DT^/m:iS^XfLU(DT^/m^^^\^fcMHt^W^<Di^m:t 

10-1. H39, L38COT^jmL44:^ljc^L.fc^i^^m.'<^^—COmM 

tMbXB12(DH^i:tMt;SB04(Z)L^(Z)^'^^|5B.§i--5 1-. MMM8:id^n9(D 
^^{^S<5V^Tl:^<bXB12 Hl^OH39i:tMbSB04 Lm<DL38^XXJ^LU^mmKM 
^^^i-^T5,/m{^^m^tCo Mci^m^-i. t:MbXB12 H^<DH39J:t:MbSB04 Lm 

>'^(Asp)(^gi^bfCo th^b^#:3t'S^^C)gi^{*, QuikChange Site-Directed Muta 
genesis Kit (Stratagene)^ffiV^T. ^#IJ£BJ#IB«<D;^jfe-t?^M^^AU^Co T^y 

[0225] 10-2. ^^mmwmm^i^(Dmmt^^mmwm 

o 

[0226] ^MirCW^200ng^-V->y'/^^^)y7T-~ (TEFCO) <dpXj^^^mV. 14% SDS-PAGE 
mini-i^Vv- (TEFCO) tC^^ALT, m^^1<Sb^=ff ofCo S^?*»J^^ 10%p«i5'/— /V^-a" 
tf7%g^^^?S(;i305^FNa?*b-Cia^Mffl^ffV\ SYPRO*'*^Ruby protein gel stain|^( 
BIO-RAD) K—Mi^m:L-X^^^n<if:io Hki^. 10%^^y—/ly^^t^7%m^MW\^ 
10trHlMbTf^fe^il^tfV\ ^^^tii^MFluorlmagerSKAmersham Biosciences) 
^ffiV^T. mmm^U ^^->^^m^^^#bfCo #e>nfc®ft^fflV>-C. image 
Quant ver4.2 (Amersham Biosciences){^J;f9H^*5j;l^LI^O^^>-KC>^3fe5liS^^ 

[0227] ^^^m9iC7^vrconm\^fcikyt^mBmimm^x. nmt^i:^xBi2-Lm(D 
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Jt^(%)^rxB12-L^/LlP^*(XB12-L^ + SB04-L^)x lOOj-C^mbfCo th 
^bXB12 H^(H39)*Da:U?th^bSB04 L^(L38)CDMT5/^;a5i^/V^^>^(Glu)lc:Qfc 

MVX^ H^(H39):j3j;t)^^tMbSB04 L^(L38)OMT5:y^(Di5^>^5:>'^ 

-e±#bfCo :iCOit^(DfR]±f*, 3^Jfe^!|9J3:*5V>-CL44^^a-C^i^U/c86-90%j;<9 

[0228] 10-3. ^^S?SttfFfffiffl(^-m#Mtt^^<^I^Mi:^@^'l4fPffi 

2 L^*3 j;TJ«tMbSB04 H^-m#Mtt^fr^m-<i5^i5'-^i^^SC>tMbXB12 H 
tHbXB12 L^*5 j;U?th^bSB04 Hmr.m<l^mi^^i^^m.^^^—. PCDNA6/ 

TR. pVgRXR^fflV^T. 4-3(C^i-;^&-eHEK293H-^it{5^?»A 

[0230] 10-4. ^^mm^mm^i^(Dmm 

FactorX-^<DJ^-^^tt(cloV^rfftti-5fc^?)^;I. »^MtMbSB04 H^*3j:U?QSc 

^§UtMbSB04 Lm^i^^n^^^—^m^^X. |lifem-2t^^-r;^?i-eHEK293 

[0231] Factorx(^*i-i-5^S^^tt(Dfpffi{i, it^_h«Mv M:^ife^!l2- 2ir^i-:*^fe 

-eHJgbfCo M^^|l|ll(;i*LfCo L38i:L44(Di^T^y^^gmLTtj|§^?Sttl;i^ 
[0232] J^±<D*§M^^6>^ XB12 H^OH39*5j:t;?SB04 L^(7)L38, L44CDT5:y^^e^C^'f- 
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[0233] 1 1 ] hVB22B u2-wz4 sc(Fv)2(Dl#^M'l4#:CD5>^> 

11-1. l:Mb^thMpl^#:hVB22B u2-wz4 sc(Fv)2(Z)f^M 

th^b^Mpl^#:-e$>^hVB22B u2-wz4 sc(Fv)2 (]^JlTu2-wz4) Of^M;^^(*WO20 
05/56604^C^$^^■rv^§o ^jt^^^J*> gB?fJ(GlyGlyGlyGlySer)x3^=i— K 

i-§:^SiB^ij ^ffl V VH - y >';^7 — iB^ij - VL - y v;?7 —la^ij - VH - y — ia 

^J-VL-e^j?fe$n§:^^@a^lJ (iE^lJ#^: 12; WO2005/56604(Dia^lJ#^:286# 

pCXNDS K^n—:=^l^^]^XmU^^i^—^mm\^. CHO-DG44m 

20 u g) tPBS\zmMVfcCHO-DGUm^^ (1 x lo'^0^/mL) (D0.75 mL^i^-^L/ct) 
(D^7K_h-ei05^r^/^^L. =¥^--<5'ht^#Ufc^(^Gene Pulser Xcell (BioRad) ^ffi V ^ 

X1.5 kv, 25/iFD<DW*(;i-r/-^/v;?<.^^x.fco ^?atc-ciO:^ra<^lHl=SS5ra<^^. ^ 

U^h^^\^—iy3:y^m.^tlfdf&S^^. 500 /z g/mL Geneticin(Invitrogen)^'^t?CH 
O-S-SFMIIifit&dnvitrogen) \ClJ\iX.Xmikl^. u2-wz40;^CHO?MJ!^^^#5tLf'o 
[0234] th^b^#: hVB22B u2-wz4 sc(Fv)2f*Flagi5'i:^^^#;!)PLi:v V^l ^^i^;6^^>^ 

^^^)CO)^tMf^^Mlii~^^t°^— ^-efe5MG10(tMviplT57^ia^J<DGln213;5^^)Ala 
231)i:GSTg!l<'^SS®^^JfflUrfTofeo MGlOirGSTife-^SeM^^Jft^^i. Glutat 
hione Sepharose 4B (Amersham BiosciencesiiM) ^fflV^'T^ — (D:7°nhn^ — 

i'lm^^Xmmi^tCo ^hK. *tMbfcMG10i!GSTg!i!-^® eM^P<-;&-(D^nh^- 
/H^ltt^oT^ HiTrap NHS-activated HP (Amersham Biosciences^fc^) K^^^tV^ 
Ty^=^y'^:fy9J^^i¥Ml^f^ tHk^^*:hVB22B u2-wz4 sc(Fv)2mMCHOmSk(D 
if^_h?t^MG10-GSTgi;'^®eKSS{l::*^^t-^b. tMb^#:hVB22B u2-wz4 
sc(Fv)2^K#$-^, 100 mM Glycine-HCKpH 3.5),0.01 % TweenSO-Cj^Oi^-arfCo ^ 
tam-^iiWi^i^l M Tris-HCl(pH 7A)X^^^ff\^^^ HiLoad 16/60 Superdex200pg 
(Amersham Biosciences^±^) ^ffiV^-C^V^^ali:^^^'=^^:^^9y'>r— ^frV^. ^y-^— 
^^t^b^Co ^/V^m^^'^Y^y'7^—(Dmmmn.. 20 mM:^^^^«(pH 7.5) 
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, 300 mM NaCl, 0.01 % Tween SO^'KfflbfCo 
[0235] 11-2. hVB22B u2-wz4 sc(Fv)2COtf|5tM^4#^<?55>^^ 

hVB22B u2-wz4 sc(Fv)2{*VH -linker-VL -linker- VH -linker-VL CDga^lJ^^fri" 

12 3 4 

^sdFv)2X-h^^t^^h. VB22B sc(Fv)2i:lll^t^«3t{iFv(VH,VLr^-e#*^lt'^ 
Vfc^^)(Dm^^ib'^\^X'0. VH tVL . VH tVL ^^^n^tlFv^mmT^hivale 

12 3 4 

nt scFvM^^ VH ^VL , VH tVL ^^^tl^tlFv^^)j!^ir^single chain diabodyM<^ 

14 2 3 

[0236] hVB22B u2-wz4 sc(Fv)2(D«5tMtt#:(^^il^^f^bfc*§m. |^-r:^>^3^mi^n-^ 
h^^:7^— BioAssist S(TOSOH)MV^-C. TIBO^f|^#l;iJ;«9hVB22B u2-wz4 s 

[0237] #lljtBA : 20 mM sodium phosphate, pH 7.5 

^Wi^m : 20 mM sodium phosphate, 500 mM NaCl, pH 7.5 
: 0.8 ml/min 

^^i;?rc>'b : B 0% ^ B 35%(30 min) 
[0238] JbfE^#t;i J:«9 . hVB22B u2-wz4 sc(Fv)2{* 2o(Dt°— ^ iZ.'^mLf^ Ml3 iz.^ir 

X^f£^^-^h^^'7J>^/f)mhtl. ^^mm(Dm\^\^°—^:^^h^tl^^tl. peakK peak2^ 

peakl^T^peak2J^:Mb-C. Q-TOF^®i5)-tlftf(Q Tof Ultima, Micro Mass)^ffl 
V^r^^»^Da"J^^ffofc„ Q-TOFj^infusionl;ir^3|Sf^lS^^AL-. #^>ttfc# 
M4:t:y^^^hM+)^. #My:7h(MassLynx)^ffl V ^fcT^'^i^^^'y^.— V^^f ofc 
1^^. peakl(D^^iibT53768 Da. peak2(D^^^^b53769 Da^#fCo 
^^^>, peakia;peak2«|^|— T i^^-f-Si^^^^^^o/Co 
[0239] peakl^TJ?peak2J^ML-C. ^:/^K-^5/fcVi/^^fofCo ilTC^tt. carboxymethyl 

^bm. hy::/v'>'^fflv>-c-<::/^K8if>T't-5>^b. ji^^gi5^n-x'hi/^:7^'- (VMC-Pack 

-ODS) \^X'0^-y^}<~-^^yy'^nrCo peakltpesik2(D^y'^V'^-y:f^i:tmi.tlt^^ 
. |gi4i;i^i-j;5t^peakli!peak2(D-riyt:°>^^^0^-?i5'— ^'(illl— -efeofc^^;5^^, T 

[0240] hVB22B u2-wz4 sc(Fv)2f*)^#ilP;5S;'^<, peakli!peak2{*TOF-MASSS!|^J;iJ;^ 
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l^^mm—Ch^^t . peakl ^peak2 it.'^^y\^'>^(D^<^—>/(im—C^^^t7!}^h 
^ peakl^rpeak2fiSV>(rM'fe§3i#^fll3^^#"t"S#3^Mtt#:(confonnational isomer 

[0241] hVB22B u2-wz4 sc(Fv)2fiVH -linker-VL -linker- VH -linker-VL Oia^J^^i" 

12 3 4 

S^^)(Dm^'a-^^Ki:^, VH irVL . VH tVL i)^^iV^tiFy^j^^ir^hivaient sc 

12 3 4 

FvMt. VH i:VL . VH tVL ^^^fl^^flFv^Mf^i-^single chain diabodyMC»2® 

14 2 3 

peakl i!peak2«^tl/-?:tXbivalent scFvia^single chain di 

[0242] 2««(D«5tM1±#:^I^S«5)^*ff^Si:b-C. :7'a7^T— e'l^^5>^iife^^tliL/c 
o sc(Fv)2<Dy^;^— §|5^{*, ltli!6<jS feJfe«5t^^oTV^§fci?):7"^7"T— ^l^>y- 
i-S^^t'l4/5S^gV^i#x.^tL. 7°n^T— if©— fl|-e$)Ssubtilisin A^ffiVN-C. J2AT<^ 
^#-epeakl&t;?peak2AU^WB22B u2-wz4 sc(Fv)2 (peakl : peak2 ~ 1 : 4)tR}t- 

[0243] 20 mM sodium citrate, 150 mM NaCl, pH 7.5 

hVB22B u2-wz4 sc(Fv)2 peakl or peak2 : 0.15 mg/mL 
Subtilisin A : 10 /x g/mL 
37%:, 30 min 

[0244] Rft-^. Phastgel Homogeneous 12.5 %^fflV>-C. MTcSDS-PAGE^ffofCo ^(D 
Ml5\Z.^irt^r), hVB22B u2-wz4 sc(Fv)2 bulk, peakl, peak2V^-f 
CO^<>']^y<^—>'^7jkVfCo hVB22B u2-wz4 sc(Fv)2(D3MPJr(^V>':^—U6^COWWf 

Sr^-e. hVB22B u2-wz4 sciFv)2(D])l^:b—^^^^^^R^m:^'^K^M'^^^ 

[0245] bivalent scFv§U^single chain diabodyMC'^#3g(C:JoV^-C. 30(D5'^C)y>^;^— (D— 

mm(Dmm-b^i^^<^fdm^. miQ\^^^i:.oK. ^MmkWr^^\-^. vH^vLor^c^ 

###6^j'ct*^'^(Cj;«9single chain diabodyM(^«it^-*3V^r«. 30(D5^<7)if(DU 
(c:§]ilf:$S^^oTt>md^ltC05)^i^a(-f*^^t;:ei5^^ttJfcV>;$S^ bivalent scFv 
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^i-So ■^--e^ ±fe.R)t^^mcX\)n^m^T^^—^mVft. hVB22B u2-wz4 
sc(Fv)2 bulk, peakU peak2^TSK SuperSW2000(TOSOH)^fflV^-r^V^^Jl§i^l3-^^ 

[0246] : DPBS(-) pH7.4 

: 0.2ml/min 

[0247] ^co'^^. Illl7{c^-rj;5t-. peak2^;l*5V^-C{m5>T-*(Dt°— ^:d5^<^ftm^tv 

^tVfCo peakl^peak2(^?ii'g'i^-e&6hVB22B u2-wz4 sc(Fv)2 bulk^*. peakl(D#^i 
Jtlc+S^i-§fi(Di£5>^^fiot°— ^?^s^f|^$;^^fco J;o-C. ;$:)I§;^J;«9. peakl^^biva 
lent scFv^T?3!>«9. peak2;eiSsingle chain diabody3^t?fc§^f^S$:h'fCo 

[0248] [ii»!ii2]vH/vL#®e$c^Msc(Fv)2(D'm^, mm:m^i^i^^is^ximm 

12-1. VH/VL#B^^Msc(Fv)2(D|^M 
VH/VL fcl j;5^-a'^J«^^S5^^^b^#:-efe5sc(Fv)2 iCSi^m U sc(Fv)2 

ffiafe'^§ysc(Fv)2^fN®LfCo 
[0249] u2-wz4(DVH/VL#iii^:>f^^i-'5T5:y^-Cfe'5VHcD39'fi(@fi^iJ#-^: 13tCfd4fe(D 
T5:y^BS^J lcl^3ft539{55: ; WO2005/56604(DgB^J#^ : 289#M) (DG\ntVL(D38 
i<L (Ba^J#-^ : 14 lillB^OT^y^iE^J (^::j3ft^43'^ ; WO2005/56604(Dia^J#-^ 
:289#R^)(DGln^iJ/.T<^J:5{-bra5c^bfCo tiC>t)t^. VHl(D39f5A(7)Gln(5HS^=i 
K^CAG) ^Glu (jt'(S^=' K^GAG) VL2<Z)38'fi(DGln (5t'(S^=J K^CAG) ^Glu ( 
it^ 7 =1 K^'GAG) IC, VH3<D39'fi5:(DGln (5t^ T'^ K^'CAG) ^Lys (MU 7'=^ K>'AA 
G) VL4CD38'^(DGln(»>^^^=iK>'CAG)^Lys(i(t'^^^=iK>'AAG) K^mi^fcM. 
'g^^hVB22B u2-wz4(vl) sc(Fv)2 (£XTvl. :^^BB^J^ia^J#-^: 15{;i, ^i^SIE 
^iJicJ:o-Cr3— K§nST5/^@E^iJ^@fi^iJ#-^:16fc^-r)Srf^MbfCo $e>i-. VH 
lCD39{5LOGln(jt'fe^^='K>-CAG) ^Glu(it'fe^^=iK>-GAG) VL2<7)38'(iL<DGln( 
jt'^^^='K>'CAG)^Lys(5t'Sd^='K>'AAG) VH3(D39^(^Gln(il'^^^=tKVCA 
G) ^Lys (it'fe^^=K>'AAG) VL4(D38>fc<DGln (3ft'fe^^=iK>'CAG) ^Glu (M^^ 
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K^m\^fcmB^hVB22B u2-wz4(v3) sc(Fv)2 (i^^lTvS, Mmmm^m 

)^f'^ML7to ^t-fS^CiQ^C^fiQuikChange Site-Directed Mutagenesis Kit(STRATA 

[0250] ^^#:vi, v3nmmmiu^^i-:^&x\ MGio-GSTim'B'S 

[0251] 12-2. VH/VL|^ffi3fe^Msc(Fv)2(^«3tMtt#:^Kf*5J:tj^^|W|^ 

^htvftVH/VL^ Ifii afe^#:"efc§vl , v3*5 j;U?^gSc^#:-efc§u2-wz4cD«5gM 

[0252] m^^>^^^^-^h^yy4—n&.r(Dt^^mMi^tLo 

;^^A:TSK-gel Bioassist S, 4.6 mm 4) X 50 mmCTOSOH-jiM) 

iJfei^ :0.8 mL/min 

^tti^;ft:220nm 

Eluent A: 20 mmol/L Phosphate buffer (pH 7.0) 

Eluent B:20 mmol/L Phosphate buffer / 500 mmol/L NaCKpH 7.0) 

Time (min) B% 
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0 


0 


5 


0 


25 


30 


25.1 


100 


35 


100 


35.1 


0 



[0253] ^M.'^M^'^Wil'iUTCOtio^MMl^f^lo PhastGel Dry IEF'5^VKAmersham Biosci 

icmUni^. PhastSystemf^J;«9i^;LT<^*»]^#-em^i^»bfc„ ^16^. 20 % TCA^ 

Jt^Z-X^-^iy—m^^ *fc{*m^'feUfCc, i^-^i/— ^fe-e{*. m^&mtl.XO.l % CuS 
O (w/v)^-a-|j>0.02 % CBB^fflV\ ^-fe^^TVX 10 % Wf^^^t^ZO % ?^^/—/\^X 

4 

J!5?.-febfCo Silver stain kit, Protein (Amersham Biosciences^±M)MV^ 

[0254] <^^vmmm> 

Pharmalyte 8.5-10 80 At L 

Biolyte 7-9 lO/xL 

Biolyte 3-9 10 nL 

20 % Glycerol 2.0 mL 

[0255] <MM^W]-y^^^'7J>^> 

SAMPLE APPLICATION DOWN AT step2 0 Vh 

SAMPLE APPLICATION UP AT step3 0 Vh 

Step 1 2000 V 2.5 mA 3.5 W 15'C 75 Vh 

Step 2 200 V 2.5 mA 3.5 W 15^0 15 Vh 

Step 3 2000 V 2.5 mA 3.5 W 15°C 410 Vh 
[0256] ^viy'T—^m:^1^m^X^m^m'^i^&<T<D^i'¥xmM\^fCo subtiUsln A^ 
fflV>T. iJXT<^^#-eu2-wz4)»]Kpeakl^u2-wz4i^$^peak2, JttF, ^^Wvlt^ 
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20mM sodium citrate, 150 mM NaCl, pH 7.5 

hVB22B u2-wz4 sc(Fv)2 peakl or peak2 : 0.15 mg/mL 

Subtilisin A : 10 g/mL 
37°C, 30 min 

[0257] nhnfcR}i^M^^/^sm^n'^h^yy^-Kxmr<D^i^'^^mvfco 

Column : TSKgel Super2000sw (TOSOH) 

Eluent : 50 mM sodium phosphate, 300 mM KCl, pH 7.0 

Flow rate : 0.2 ml/min 

Detection : 220 nm 

[0258] mi9^xxim20K^i.fcm-(:t>^^^^-^hi!^'7y^—tmn^mM^mcx^ 

Ml^^^i¥0)'^^1^^7!)^h. u2-wz4f*24 %^5bivalent scFv?a. 76 %^5single chain di 

ahodYmt\^xmm'i^m'\^i$^(Dmi^^thxmm.hx\^^(DKM\^x. ^^#:vittio 

0 %;eiSsingle chain dia.hodym(Dm^Mi^i^t\^Xm^L-X^'0. ^^.i^v^mOO %7i^hi 
valent scFvm<Dmi&mi^i$^tVXmM\^X\^^^tyi^^7!}>^f:io ^±m2UC^irtid 
•9. •^tiy'T—'^m^^m<D^^^^h-h. afe^#:v3{^u2-wz4*t^peakl^^a(^'l£^ 

flfi:^^ofzZ.bi)^h. afc^ft^vlfSsingle chain diabodyM<?5ltjgM'l4#;i:bT^Ji.UT 
*5«9. 3fe^#:v3mvalent scFvMC0«3tM^4#^^b•C^^U-CV^5i^^5^§^^fCo 
[0259] 1 3] VH/VL#B3fe^Msc(Fv)2CO|S J: t;?^^ttfP« 

13-1. VH/VL#®3fe^Msc(Fv)2(D^i^?g'|4l¥'(ffi 

^thMpl^#:VB22B sc(Fv)2{^. :5:fi^ (Blood 2005;105:562-566) fC:JoV^TTPO# 
Trf^^^^h^tt^^-f ^t;e»5^^$tbrv^5o ^^X. TPO^#ttiim^^-rBaF3-h 
uman Mpl*fc{iBaF3-monkey Mpl^fflV>r^^bfc«3tM14#:<^TPO^T=f^>^b 

[0260] ^UM^l % Fetal Bovine Serum(lnvitrogen)^-a t?RPM11640 (lnvitrogen)-e2llIgfc 
#bfc^. 4 X \(f ceVis/raLtf^^X.0KlQ % Fetal Bovine Serum^-^tfRPM11640fC 
mW^. 60 m L/welI-e96 well plate t^^^^bfCo rhTPO (R&D)^fc}*fll3tMtt#:i^> 
'^/^(Dmm.^WO. ^^eViKAO ixlMx., 37t:. 5 % CO ^#T-C\ 24NFr^J#abfCo 
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lOju L/well-eWST-8^^(Cell Count Reagent SF, •i-^y4T:^^)^MK.. WMi^B 
enchmark Plus^ffiV>-C450 nm(Dm.^&(MM655 nm)trlfi!|^b. 2NFP^i§^^^-^ S 

S450 nm(Dm.^MMm655 nm)^aiJ^b/Co WST-8K^{*^*0Ji^#Ct3:);SCT45O n 

[0261] ift^b/cVB22B sc(Fv)2<Z)'B3tMtt#:^fflV^-C. BaFS-human MpU BaF3-monkey 
MpU^*D n^TPOmr:=f^:^ hmi^^W^l^fc'^^^^Mtim ITIZ^-To peak 1 tp 
eak2(Dlt3tM'l4#:(^T=f^;^h?Stt^it^i-§i: . peak2(Z);^^S^b< ift V 
-rrtdSKb^^iCf^ofCo r<D^^;e)^b. ^Mpm#:sc(Fv)2;05TPO«T::f^>^h?Stt^ 
^ffi-rSfcJ?)(c:}*. single chain diabodyO«5t^^^ie:^S^5^^ii:^S^I^$^^fCo 

[0262] mMmiK^ir:}jmKUoX. VH/VL#ffia6:^^vl*5j;U?v3(DT::^^>^h^ttO 
M^tTo^Co T=i':^;^hf£tt{t«5t^'l4#:r^-e^t<M^c^«9llll2(^^i-J;5[^. sin 
gle chain dia.bodym^(7)peak2^)^$^^liCM^^T:^=-^h^i^^^ir(DliZ.Ml^X. bivale 
nL scFv=K3g<Dpeakl<D^tt(*iffife-C'(STi~5o lEl22(e:^i-i::Jo«9. gfe^#:vl fipeak 

^^^^S■'l4^^:^oV^-Ct>. gfe^f:*:vl;a5single chain diabody1#5t^^ 3fe^^v3;aSbivalent s 
cFv«it^;#^L'CV ^-5^^;0S^B$ttfCo 
[0263] 13-2. VH/VL#ffi^^Msc(Fv)2C0^^'|4fP'fiE 

u2-wz4*f$lpeakl^u2-wz4i»Mpeak2, ^MWvlt^^Wiv3<D^^\^W 
MtL-X. ^^fiMIS^fiSlJ^ (Differential Scanning Calorimetry)^^V^-C^tiEtir^ 
urn (Tmfg) (DSlJ^^iJAT^^ft^TT^ttofCo 

DSC : N-DSCII (Applied Thermodynamics^tM) 
^IS^#:20 mM sodium citrate, 300 mM NaCl, pH 7.0 
^:y^<^MM&:0.1 mg/mL 

[0264] ^DSCmM<D'^^^M23K^VfCo n2-yfzmMpeak2t^^i^yl<DTmim^^^ 
mi^tmmm^-^h^. ^Mmim^-^h^^ti!)^^:d^^fCo u2-wz4)»Mpeakl^aSC 
^i^v3tX-lt^ ^=^^^i^vZ(Dm^^m^^^^i^^^\^fCo knobs-into-hole 
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V^§(Acta Pharmacol Sin. 2005 26(6):649-58)„ ^tlKML^X^ :^mm<i^^\^Xn^ 
[0265] J^V^-C. u2-wz4*tMpeakli:u2-wz4)ftMpeak2*Dj;rmi/VL#M5Sc^#:'efc^5Sc 

[0266] <mMmm^> 

^^^^#:20 mM sodium citrate, pH 6.0 
^ly^<:^nmS.:0.25 mg/mL 
MM^i^-AO°C - 6 day, 12 day 
[0267] »3gi^^^/^f^. y7V'5jiii^n-x'hi/^:7^— :JoJ;tJ?|^-r:^^3^mi5^n-^hi/9:7^ 

[0268] m24\C^irtiSV)^ ^'/]^^T^^ti^hi^9^^—i^^^^^(Dl^^. u2-wz4*tMpeak 

2t^^i$ivi(D^y^—m^m-imtmwxh^. ^^m^Mi-^^Mm-imtm 
^y-^—m^mmmtmmxh^.mmm:m^m^i3\^x^-^^tKMir^^'&\^ 

{cx^peaki Kmmhi.tc<D{cM\^x. vH/vL^m^Mi^yitv3\imMmm>m^ 
>^bs^£:^ijEr$/c^;6^o:^Co vH/vL^m(D^^^mmir^^tKx<iX^ 2mm(Dm^ 
m\^i^(Doh—ij(D^(Dmmmi^m^io(m(Dv^mxmmx^^^tKM^x.nh 

[0270] :^mMMKiS\,^X. vliSXXJ^vZKM^VtcVH/VL^m^^^^^^^^tKXoX. 

2mm<Dmitmi^i^(D^-ib-:f7(D^(Dm^m^mnoo %#?^«it^M-ei^m-e# 



wo 2006/106905 



79 



PCT/JP2006/306803 



knobs-into-hole fi^W^fflV>-CBispeciflc diabody(D«3t^$!j^i-^;^& (Protein Sci 
. 1997 Apr;6(4):781-8, Remodeling domain interfaces to enhance heterodimer forma 
tion., Zhu Z, Presta LG, Zapata G, Carter P.) ^^^^tvTV ^(Djff^-Xri-i^ VH/ 

[0271] mmmi4'] /^^^^y^/KLIP^i^o -m#Mtt^#:(^t:M[: 

jfiLlKlgH^raoM*i^*dS^'biff/5^ofc^FactorIXa^#: A69-VH. ^FactorX 
B26-VH. ^^-r:/y5/FL^(BBA)(Dm^-a-:b-&5a^^>^S-m#Mtt^#:(#M2 
005-112514) ^^oV^T. ^iJlT<7)j;5(-tMb^llJfebfCo 

[0272] 14-1. }ihifii$^(Dmm'\^^m 

— ■|^<i^lS§|l''CV'>'5Kabat Database (ftp://ftp. ebi. ac. uk/pub/databases/kabat/) 
:i3j;mMGT Database (http://imgt. cines. lr/)J:«9tb^#:T5:/^Ba^j7^— 

57) , -7r>;:^B26-H® Br^fJJ^(T^7^iB^lJ:ia^lJ#:^:58) , -^-^J^BBA-L® 

— i^r7— i^^^tCJ^T. FR)(;i'Kffli-6r^(;ibfc„ 

(1) A69-H^bT^^J1^:KABATID-000064 (Kabat Database) 
(Kippsb. J Clin Invest. 1991 ; 87: 2087-2096) 

(2) B26-H^Rr^^^^:EMBL Accession No. AB063872(IMGT Database) 
(Unpublished data) 

(3) BBA-L^nI^fJJ^:P<ABATlD-024300 (Kabat Database) 
(Welschofb, J Immunol Method. 1995 ; 179 : 203-214) 

a)<3)<D}ihin.w-<DFRK^'^^:^mi^<Dmmi^^m^mmm(!^r. cdr) 

[0273] i^fc, NCBli.^—^^m^tlX\^^^m^^MV^eh site (http://www. ncbi. nlm. 
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o 

(1) A69-H^Br^^:^:GenBank Accession No. AF062257 

(2) B26-Hl^Br^M^:GenBank Accession No. AAC18248 

(3) BBA-L^BT^M^^iGenBank Accession No. AAA59100 

[0274] 14-2. }iHti7iW^mi^^mm^^^—(Dmm 

[0275] 2.5 ju MiCMMl^tc-B-^^tU^DNA^^l n L-C^-g^L. 1 x TaKaRa Ex Taq Buffer, 
0.4 mM dNTPs, 0.5 units TaKaRa Ex Taq(^-CS^@iig-)^;(JPx.. HJ^^?S48 ix U^f^^ 

x^Kmm^f^. 94*0 b^mu.\jkM\^. 94^ 2^. 55^: 2^. 72^ 2i^i)^hf^^K^^^ 

^2f-'l'^/HfV^. #^;?g:ty=f'DNA(DT5/ir^://V:j3j;m*ftSJ^;^^^JfeLf'o ^ 
^#:5tf^^O5'7^iiffi*5J;tJ?3'7^ilffi^«|{CT^-/vi-'5:7°^-r-^-(#i0;t M)^l 

IX L^*PU. 94^: 30#, SS'C ZO^. 72'C l5^^>fe5fe§HJ^:^35-f-^i^/^^f V\ 72*^ 5 
^^m.^"^. RT^Wst^^^^iitlbfCo PCR^. SJ^:?S^»^1 %T;^fci-X 
^^V^MMWiKM^tlo @ W(^i^^X(|tl400 bp) (D±iitiMi'f>t^QIAquick Gel Extra 
ction Kit(QIAGEN)^.ffiV^T. ^#fi5a#iBifecD;^ife-e|tMb. mM7\^'iO nlX^ 
WbfCo ^^/|-^pGEM-T Easy Vector Systems (Promega)^fflV>r. ^#|5feM#IB 
^®;^^-ei^C2— ^Vi/^^fofCo #DNAM^>1-<^^^^ia^J^4. BigOye Terminator C 
ycle Sequencing Kit (Applied Biosystems) ^fflV\ DNAiX— :^:3i>"f— ABI PRISM 3 
730xL DNA Sequencer (Applied Biosystems) \Z.X^ ^\^W^MMt^ML<D^^\Z."^\^l$^ 

[0276] lELV ^tMb^^ Br^^l^3t^^^BH^J-efcSii!^S^m$*l^fcH^ BT^^i^W^i- 

#A7'^;^5:K^xhoi*5j;tJ?smT%Li^Rr^'^:^if>H'#A:^^:^5:K^EcoRi-r'm^bL 
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DNARff^t^QIAquick Gel Extraction Kit(QIAGEN) ^fflV^T. MIJfcM#IE%0^ 

-ppcpScp- ^-ppcpPcp-) ^^Ab/Co -!7hy 3 T^^V:/i3^— ^Wi-^pCA 
GGS(Niwa et al. 1991 Gene, 108: 193-199. ) {^Y349C, T366WtCg^Lfc^^lB 

Jf AU. WtAemm^^^l^^^—^ffMl^f^o *fc. pCAGGS(CE356C. T366S. L3 

CAGGSiiZm^m<Dmi^Lm^n^m^^WA^tltiy'v:^^}''(s>CAG-g « DNA)^Eco 
ML-f'o J^ISH^&fiRapid DNA Ligation Kit (Roche Diagnostics)^ffiV^, ^MMDH 
[0277] 14-3. tMb^M#Mtt^^<^IQM 

V^-CfTofCo thil^iS'R-^||HJ3^S5feHEK293H^*(lnvitrogen)^10 %FCS (Invitrogen) 

^-^tpDMEMitifi(Invitrogen)-^^^^L. 5~6 X 10'{@/mL(D?MJi^^S'eS^lffll&ffl 
T^Vi^v^^ (Ii:#10 cm, CORNING) (D#7^V5^v/^^10 mL-f o^^rC^CO 

2 

(37'C. 5% CO ) f^^^M^i^-^Ufc^l-. i^-J^&^^^I^^U 6.9 mL CH 

2 

O-S-SFM-II (Invitrogen) ^m^^MUfc^ 14 - 2-e|^^bfc>^^::^5KDNAM-^lg ( 
-^1^13.8 At g) ^1 ju g/mL Polyethylenimine (Polysciences Inc.) 20.7 n L^CHO-S-SF 

4~5NfF^. CO -O^^^—i^—iSlX^KXd % CO ) rt-e-r>-=arc^-<— hbfCo -^C)^ 

2 2 

, 6.9 mL(DCHO-S-SFM-IIi#i^6^^;(jPbr. 3 0 CO ^>'^:i^— ^5^— f^-ej#^L 

2 

/Co Jt^-hm^HIlDlLfc^. ^g>L^^^(^2000 g. 55>r^. ^fi) UT^Jia^l^^L. 
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$^){c:0.22 IX m:7^/Vi5''— MILLEX -GV(Millipore)^Mb-C?^0LfCo ^i^^'T'/VI* 
[0278] o-5V>T. ^Jfe^[|4-4(^^-r;^?ife-t:^^#:WM*5j;tJ?^ifem-5t^^i-;^?i^ 

ffib. Sensor Chip CM5(BIACORE)l;iProteinA^ia^^bbfCo ^W-'^\^\'^y^—1iJ—<7) 
•:fxih^^MZ.m\ ^mbb/c-fe:>-1^— ^5':/(C10 mM g^^-^M;'>A;4<^|g(pH 4 
.0, BIACORE)-e50ju g/mL(C#3iRLfcProteinA^IS^5 L/^^-eSO^^r^HJ^^^-fr. 
■^(D#:/^iydr>'^'^{^^||^iL-CProteinA|a^{b^r>-i^— ^^;/y^{'^MbfCo ^(D 
-fe^i^-^2/^^ffiV^T. BIAcore Q^^fflb-C^«_h«:i3j;U?WMD"p<3D|gS^SlJ 
^U/Co -fe^-i?— ^^y:7'<^@S^3J;t;?^ftSS!I^^il^*HBS-EP BulFeKeiACORE)^^ 
mXJto Wt. m&m'^n<Dim^^uhVX20Q0 ng/mL;6^^2f^^^J-eHBS-EP Buffer 

[0279] 14-4. \iH\:.rM^m\m.w-(D^mm^ix^^mm<j:>^'m 

m^Lfctb^bnm#Mte^#:*5J:t;?=3rp«^:im#Mte^#:(A69/B26/BBA)<DjfiL 

^»j5(D;^fei;i^or. F. VIIIj^^«?rfflV^-CAP 

i^oV^-C. bTfch^#:FR(DT^y^^a$C^UfCo ^fc. ^^^^Nf 

(llf^th'fbAeQ/tHbBBA^^:, fcMbB26/tHbBBA^#:, fcMbA69/tHbB26/th 
>fbBBAnm#Mtt^#:®3«|g©^#:>5S^mi-S;5S.r(D3aig(Din:^^5>ilL-. 

#:6t{^l^^^ QuikChange Site-Directed Mutagenesis Kit (Stratagene)^ffiV^'Cx 

tJ^^Sfii-C. Ll^nr^fI:^iT;t#A::/^^5K^EcoRi-e?^^bbfc#(^. a'^,^IS^l%T;(f 
X<^Vv^^^»](;i#ti^fCo S 6^(Oi^'1'X(^400bp) (DDNAif>i'SrQIAquick Gel 
Extraction Kit (QIAGEN) ^ffiV ^#figg#|B^<D::^fefel?**5^b. d^®;!K30 /z 1 
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[0280] FRia^lJ(Z)T57^^^*5j:U5jkf»iatg(^if|B^^(9Mi-r^^^^^9^m#M 

tt^#:(A69/B26/BBA)^III^(DlS'l!i^^i-Sth^b^m#M'l4feT:#: (tMbA69 (hA6 
9-PFL)/ tMbB26 (hB26-PF)/tMbBBA(hAL-AQ))^^#Lfc (11126) o ^-^^W 

(1) tMbAGQ^it^VH (hA69-PFL) lE^'J^-^ : 1 9 (i^SlE^lJ) . iE^'J#-^ : 20 (T^/ 

(2) t:H<bB26^#:VH (hB26-PF) : 21 (ifeSlE^J) . : 22 (T^y^ 

(3) fch^t;BBA^#:VL (hAL-AQ) Ha^J#-^ : 23 (It^jSa^J) . HB^J#-^ : 24 (T^y 

^la^ij) 

[0281] cuM^dis] iLm!^mi^^i^(Dm^Mm\^±i^\^iftimmmm<DT^ym^mm 

HS-^i^cDlt^^igCProtein Data bank, PDB code 10QX)J;J9, CHS^^^-f-^'— ;# 

^y-r-^— ?1^^^(D#S(-*5V ^-C{i, Hl^356# @ ^439# g , 357# g i:370# g , 3 

99#g^409#g(D3O(Z)^T(#^f^EU^^^/^— y>^'(Kabat EAet al. 1991. Se 
quences of Proteins of Immunological Interest. NIH))^5^ ^tl-^tl^EMMtMMt^ 

^^v^nt3^^Kj^m^\.x\^^^t^^^m^fh. ^^mwftvxm^^titio 

[0282] 1 6] tMb^m#Mtt^^(^^^^liCH3#a(Z)T$y^3fe^ 
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pBiuescriptKs+-<i^i5?- (ymw) ^Nhei, NotiithKmrn^M-cm^ti^tc^i^^—tm 

^i^^EcoRI, Nhel(i:^> (;i^^@3t)-e?^'f bU/cpBCH*/c{*pBCH4(Cjf AUTrT^^ 

QuikChange Site-Directed Mutagenesis Kit (Stratagene)^ffl V''"C^ 

(75ih^X(^1400 bp) (DH^itfs^Plf/T-^QIAquick Gel Extraction Kit(QIAGEN)^ 

ffiv^T. ^#ia0^#fdm(^;^fe-e)ftMb. ^^7K30/i i-e^mufco -^o^. ecori 
*5a:t;?Notir-?i>fbbfcpCAGGSlci#Ab. l&m:7^^:^^K^f^^bfco tMb^m^^M 

(Kabat EA et al. 1991. Sequences of Proteins of Immunological Interest. NIH) ^ 
[0283] [^1] 
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Name 










Uh ' #1 










wild type 




25 




25 




KiH 


Y349C,T366W 


9 


E356C,T366S, L368A,Y407V 


11 




si 


R409D 


26 


D399K 


27 




S2 


K370E 


28 


E357K 


29 




S3 


K439E 


30 


E356K 


31 




w1 


R409D,K370E 


32 


D399K, E357K 


33 


o 

cn 


w2 


R409D,K439E 


34 


D399K,E356K 


35 




w3 


K370E,K439E 


36 


E357K,E356K 


37 




S1C 


R409D,Y349C 


38 


D399K,S354C 


39 




s2C 


K370E,Y349C 


40 


E357K,S354C 


41 




s3C 


K439E,Y349C 


42 


E356K,S354C 


43 




w3C 


K370E.K439E,Y349C 


44 


E357K,E356K,S364C 


45 




W3C2 


K370E.K439E,S354C 


46 


E357K,E356K,Y349C 


47 




wild type 




48 




48 




KiH 


Y349C,T366W 


49 


D356C,T366S.L368A,Y407V 


50 


O 

CD 


Wl 


R409D,K370E 


51 


D399K,E357K 


52 




w2 


R409D,K439E 


53 


D399K,E356K 


54 




w3 


K370E.K439E 


55 


E357K,E356K 


56 



[0284] JifB^cfi. KiH^i##fF:SCife3(^|B«(DKnobs-into-holesg^^^ffiV^fca^C^^15:^ 

[0285] mmm 1 7] cH3#ffi^^^Lfc-a:#Mti^#: (igG4^) (Dmm^^misxu^^ 

IgG4M©Wild type, KiH, si, s2, s3, wl, w2, w3, slC, s2C, s3C, w3C, w3C2i^M 

[0286] ;^^A:ProPac WCX-10, 4X250 mm, (Dionex) 

^tb^:A: 10 mmol/L NaH PO /Na HPO , pH 6.25 

2 4 2 4 

B: 10 mmol/L NaH PO /Na HPO . 500 mmol/L NaCl, pH 6.25 

2 4 2 4 

^j^: 1.0 mL/min 

i/9t^:3z:/h:10%B(5 min)^(40 min)^60%B^(5 min)^100%B (5 min) 
^t±l:220nm 

[0287] Wild type, KiH, s2, s3, slC, s2C, s3C, w3C, w3C2(cMU-r. ±.t^<DIEX6^^<D^ 
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KBiAhii'—i!^^^'S^ir^^tX\ BiAb^WMbfCo BiAbpf^^^Amicon Ultra, MWCO 
10000 (Millipore)(c:j:§^i^^^ 20 mM sodium acetate, 150 mM NaCl, pH 6.0lcl)lfJ-U 

X—mi^PJfX^^^^n^\ ^O^tUJlJlL. BiAb^gS^O.l -r^v^-Y 

[0288] ;^^iN:Super3000 (TOSOH) 

#tb+B:50 mM sodium phosphate, 300 mM KCl, pH 7.0 
^j£:0.2 ml/min 

^m:220 nm 

[0289] IgG4M<DWUd type, si, s2, s3, vil(DlEX(D^ti'^h^'7M^^\^''XM28lC, Wild ty 
pe, KiH, si, s2, s3, wl, w2, w3, slC, s2C, s3C, w3C, w3C2C>A-Homo, BiAb, B-H 

[0290] :^MMMi^^^^XM.lii^tltcCH3^\^^mm^. 028, |l|29tC7r:bfcJ;5t-, 

-f ttt^wUd type^it^b-C. g ^(DBiAhM^^m^±^<\^±Vfc, CH3}*S^^ 

V^JS5^^^M*bV\ KiH!*, knob^hole^^Ai~§fc>6C»MHlKff4®)5(ff^3^:^(-*PX. 

29^cl^L/cJ;5^clftv^BiAb?^^^^*^#-cv^;5o laaoici^ufc^^tt^i^ 
(Di^^^^h. S^^ttiiwild type^it^L•r^:^>^/^:7^m^^^Abrv^6^^:%M 

[0291] —:ijx:$imMmKm ^x^m^tvftcm^m^^m-i. v ^-rntjwad type^jtK 

b-C. @6«j(DBiAb?i^j5fe^^^A#<fR]_h$-ir5ri!(;i^?*jbfCo ;^tLe><7)afe^#:(7)5'^ 
. s2, s3, wl, w2, w3, slC}*, KiH(6@0f9Sc^) J:^9^5^^>JfcV^'^tf2®0ffe^V^ 
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s2, s3, w3, w3C, w3C2{*, 90%^AL(DM\^E\Ahj^^}^9)}^. YAHi.^^ 
iftV^f^^^tt(^y-r— ^#^;aSSV^)^^LT*3«9. s3, s2c, s3C, w3C. w3C2{i. w 

[0292] ^T. CH3#ffi{C*5{t5H^356# @ . 357# @ . 370# g . 399$ g 

^ 409# g . 439# @ (DT^y^^5fe^b-rm#(-J;55>^S^^3»Ai-s^^t-j:o 

iAb?1^^^4?^5^#<fB]±-e#Sr^. *5j;t;?, KiHj;«9,^V>^Stt, $^(^f*wild type 
[0293] CUM^dlS] CH3#ffi^3S:^L/cnM#Mtt^#:«^^@??^'tl^<^fP# 

s2, s3, wi, w2, w3)?^fflv^r. ife»j5t;i^i-;^fej;i^or^@^tt^Mu/co HI 

3l^c^i-i*3^9^^^J^CH3#ffi(DT^y^^g^:^b-ct>^@|gttM^bb/^v^^i: 
CH3#ifii<DT5:y^aic^fi^i^^(^^J^;^t-M-^i-'5Rr^^:^o«3tt;i^#^ 

[0294] C^Jfe^d 1 9] CH3#m^3S:^L.fc^m#M14^#: (igGlM) <D?l^^^^(DfP^ffi 

IgGl^(DWild type, KiH, wl, w2, w3t^|^bT. |^^:^^^i^i^n-^h^'9:7^— (lEX 

#^#f*J^T(^^;*5i9-Cfc<9. tMl:A69^#:<D:iJ^^i?^'l'-x'— -efeSA-Homo, fcHbA 
69^#:^th^bB26iiT:^(Z)^^c2y^-x'— -efe;5BiAb, tHbB26in:#:(D:e^^^^-v— 
-eSbSB-HomoC^t"— i^ffi^l:b^^ mbfCo 
[0295] ;^9i^:ProPac WCX-10, 4X250 mm, (Dionex) 

#tb+B : A: 10 mmol/L NaH PO /Na HPO , pH 6.25 

2 4 2 4 

B: 10 mmol/L NaH PO /Na HPO , 500 mmol/L NaCl, pH 6.25 

2 4 2 4 

1.0 mL/min 
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i^9i;?n^i/h:10%B(5 min)^(40 min)^60%B^(5 min)^100%B (5 min) 
i^til:220nm 

[0296] IgGlMcOWild type, KiH, wl, w2, w30A-Homo, BiAb, B-Homo(DMl^it^^M3 
{Cio\ ^T. CH3#® J^^3(tSH^356^ g . 357# g . 370# g . 399# g . 409# g . 

^K0^3t-#t^(^tt) ^^^b^-1tSr^?fe<. prtg-efei9. 
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[5] x@ (a) <D^m7i\ ^m^^mir^2m^u±<DT^ym^m^ mm(DmMtfs:^ 

[6] ^A$tL^T^/^a^^^:7Vv^^^^ (E) -efc§»^^5 i;item(D;^ifeo 

[7] ^A§tv^T^y^aS;55T;=^/'?y dr^>'^ (d) -ch^m^^5 Ktm(D:^mo 

[8] ^A^tvST^y^a^^ei^y^^v' (k) r-fe§w^«5ic:iE«o;^^o 

[9] ^A^ttST^ y ^^^;05T7V^^-:/ (R) ^^fesff jjtils t^fBm<©;^feo 

[10] ^A$4x§T^y^aS;ii^^i^^v?^ (H) -efc5fi^^5i;i|Bm<^;^&o 

[1 1] x@ (a) (Dgsc^^s^ ^mi^^^'r^myi<^\^='T^M^'r^T^ymBm7!)mm^^ 
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[12] mA^MT^/mmm^^if/^^^v^m (e) x-h^wMmi i (cie«(d;^&o 

[13] mA^th^T^ym^mi(i^T:^^^v^:^m. (d) x-:h^m^m i Kmm(D:i3mo 

[14] mA^n^T^/mmmi>^vi^XK)xh^m^^iv^mm<^:^mo 

[15] ^A^tL^T^y^a^/^sT/v^^^^- (R) -efe^ff ^JSi 1 tciBic(D;^feo 

[16] mA^ti^T^ymmm^^\i:^^i^:y (h) -e^s w^^i i (iHE^o^^^o 

§ff5ftiKl*fcf*2(^fB«®;^&o 

[20] 7Ky-<y^K(^#ffi;5S, 2ai^;±(Z)m^^l'fI^(cj;«9?F^^$ti.^tf 5jt:®l^fctt2 

[21] xKy-^:^^K:55^ 2oij;!.±(Dm^Rr^^^^2oj^;^_hcDm^Br^^^^y^;*— e 
[22] 2m_h(Dfi® Br'^fj:®i2«j^_h©g^Br^^j^^'^tj^#m 

[23] mm^mmK r.m!>^mi^^i^x^m^m2Kw.m<D:}3mo 

[24] M^^l*/c^i2^cl|E«(D^&^c:j:i9m5g$tt6J^^y-<:/^«M#:4fc^iM«# 

[27] 7C(D7Ky-<r^K^S2aj^_h(D«atM'l4^^?f^^U#S. f»^-S25iCtdgc(D^y 

[28] ^(DjKy^>^^K^52aj^_h(D#M#:^?l^^b#5. »^«26J;i|Bm<?)Ma#» 

#^0 
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[29] mm^v^':f^\''(D^m^^m'r^r^ym^m<D^m^\ #®^?i^^«2as 

[30] mA^ti^T^/mmm^^^/i-^v^m (e) 'x^hmMm29Kmm<D:^v-<y^vm. 

[32] mA^tl^T^ymmm7b^Vi^> (K) -e&§»^:S29{ciB«C0JKy-<7°5^K^M#: 

[33] ^A$tb5T5:/^aS:e»5T/i-=¥^>'(R) -t?fe^M^«29l^|B«(D3j^y^:/^K^ 

[34] ^A$;n.ST5:/maS;6St;?^^v?^ (H) -CfeSff ^Jl29(^|E«ciO;K!;-<:/^m 

[36] mX^ti^T^ymmmiii^^/i^^V^m (e) -e^5-5»^^35(c:|E^(D;i^y-<:/^K^ 

[38] ^A$tv^T$y^^S;$sys;?>' (k) r**>^M^«35}ci|B«fecojKy^:/^K^M#: 

[39] ^A$n^T5/^a^d^^T/^^^c:^>'(R) -efe§W^:®35iC|Eic(D^y-<:/^K^ 

[40] ^A$tT.^T^y^aS;55t;^^^;'v (h) -efc5W^j®35{^|E^(D^y 
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m(D:^Ky-^:/5^mM#:*fcttff5^il26tctBm(DM«^a#:o 

[45] 5i<y-<^^F;55^ 2oij;!._hcDfi^Br^ffi«^2oj^_hcDe^Br^ffi«^y:/:^— -e 

*^^Ufc-7^^;!Ky-<7^^K-efe§M^«25lC|attcD:e^y-<:/^K^M#:o 

[46] mm^mmK 2m&<±(Dmm-^^mmt2m&<±(Dmm'^mmm^t^^m 
[47] iimm^im.i^x-h^mmm46icmm(Dmm0mi^o 

[48] M^«25(c:|Em(^5^?y'-^:7'^WM^^fc{*M^^26(c|Em(OM®#»#:^ *5 
[49] ff5^3S25tCWaifecD*°y-<7°^K^M^*fc{*f*^il26(^td<fe(DMa#»f*Sr=i 
[50] M^«49l;i|Em(^^^^^i-§#^^J3^o 

ir:5Jiu^^t^mMm25{cmm(D^])^y°^}'^mmi^^tLnmM^M26Kmm(Dm 

[52] jJ^y-<:/^K<^^-^^iJ^;^fe-t?feo-c. JJ^y-^:/^Kl^<D^^;as|5M$ttSJ:5t-^ 
^co:e^y^:/^KF*3co#ffi^?l^^i-ST5:y^a^^3fe^i-5ri:^ti'^y^>^^ 

[53] mm^mi$^(D^^mm:ijm-^^h^x^ y)^v^-:f'f-vm(D^^mB.w^^^x^i^^ 
[54] 2mi^±(Dmmm\^i^^^^\^n^^')^:^^hi^^\^x. m!^-t(Dmmm^w 
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[55] 2mu±(7)^Mi^^Mf^u^^mn^mm^^^^r^ mu±.co^mi^^M)^i- 

[56] mm^v-<^^h^(D^m^^}j^'r^T^ym^m(D^mK ^m^f^^-r^2^m 

[57] mx-^^^T^jmmmib^^jvd'v^m. (e) -efesw^^sei^fB^o;^}^^ 

[58] mx^fh^r^/mmmifiT:^^^y^>m (d) -e^^M^^se \z.^m(D:}fmo 

[59] ^A$tb5T5:/^aS^5yv?>' (K) -efc5M^^56l3:SE«(D;^^feo 

[60] 3* A$tvST5/^a*^5T/V=¥^^ (R) -efe^if 5j^il56 {ctBm<^;^fc 

[61] #A$;n.ST5:/maS;6St:;?^^v?^ (H) -CfeSff ^Jl56(^|E«ciO;d-^o 

[62] wmm^':^^}^(o^m^'!^mir^r^ym.^^<D^^ii^. 

[63] m^K^fi^T%/m^mt>^^7V^%>m (e) -efcS»^^62(;iftimo:;^^o 

[64] m?<^f\^^r^/mmmib^r:^^<^^>m. (d) -efe5M^«62{^iia«(D;^^o 

[65] ^A$tt6T$y^a*;5sy v^v (k) x-^^mim.Q2\z$m(Di^m. 

[66] a*A$:Jx^T^y^aS;5ST/v=¥^^ (R) -Cfe^tf ^3S62tcfEic(D;^ifeo 

[67] ^A$tL^T^y^a^dst;^5^>?^ (H) -efcsif ^•'562t;iffi<fe(D;^^o 

[68] '^^^;-<-^^Y<D^mi)K ^i^<Dmm^Mm^^^x:^mm'^^mm^^^i^^-^f\^ 

[69] ^^^^^•:f^Y(D^mt>K 2m-h<Dm^ Br'^^^t-J;«9?l^^$tl.6«*«52*fcf^ 

[71] 7Ky-<:/^Kc»J^®;d5, 2«i^>l_h(Dm^^^^*^l;iJ;«9?l^^$ti^M^^52*fcf^ 
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[74] mn^mmK ^m#Mtt^#:-efc5w^3g73(ciB«<^;^feo 

(1) RT^Hi^ t^-^m^T5:y^as-e&oT. iB^j#-^: 6tcfa«oT5:y^ 
(2mm-^mmmK^^ti^T^7mmm'(^hox. mm^'^:8Kmm<DT^7m 

[76] mmnmmmisxxj^mm'nmmm^^t^mi^xhox. ur<Dii)^xu{2)<D 

[77] mm-^^mi^i3^xj^mm-^mmi^^^t^^i^xh<^x. j^t^d (d (2) (d 

mm Kisn^45m^n ^ -r^r^ymmm 

(2) mm'^m^mi^^i^ti^T5:ym^mxhox. ia^j#-^: 8je:iB«(DT5:/^ 

(b) Vi^> (K) . T/V:¥^>' (R) . t^^^S^^- (H) o 



wo 2006/106905 



95 



PCT/JP2006/306803 



[79] mmm^^m-r^^r^ymmm^K ^/i^^^i^m (e) . r:^^<y^^^m (d) . vi^^^ (k 

il§^L/c-;^^^y-<:/^K-efe§ff^3S75~77(Z)V^-ftL;5^1JS^^fa«c<D^#:o 

[82] 7Ky-<:/^K;^5. r.m!wm^m^-^^h^nmm8iKmm(Dm^o 

[83] ff5^II75~77(DV^-rtt^^l^R^^fB^©^#:*DJ;U?gme^^^fP^$4^5m#:^-^ 

mmo 

(2) m^CH3^J^(^-^m^T^y^^^-efeoT. EU-^://^— y^^liJ:5357 

{4:^J:mo9^<DT5:y^3^^ 

mMm7icmm(DW:i^, 
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[89] mmmm<Dmm^mir^r^ym^m^. ur(D (a) (b) v ^T^^^^<^p^--^ 

(b) y (K) . TjV^^^ (R) . t^^v^^- (H) o 

[90] mmmi(Dmmcu3mmtm2(Dmmcu3mm^^i^:^/i-y^vm^Kxy)mmvx 

[93] nm#Mtt^#:-efe5tt^^92};i|B«0^#:o 

[94] S^:«87{;:|E«(D^#::^5j;T^|SmW}^fFW$:h.5S#:^'^t?m^i^o 

[95] tmms 7 [CfB«(Z)^#:^«j^i-5*°y -<7°^K^=3 - 

[96] mmm95icmm<Dmm^m-r^m^mmo 
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Ml 234567M 




[03] 



[04] 



E 

in 
in 

CO 

c 
in 
O 



2.4 

2 
1.6 
1.2 
0.8 
0.4 



0.1 



Gin Asp Glu Arg Lys 

50% 73% 82%73%76% 




tftf^^/lS^ (ug/mL) 



10 100 
l5t<*;lSlS [ng/mU 



1000 



-A - 



->K- 



1?^S:XB 1 2-H ji(Q).XB 1 2-L$i(Q), 
SBO4-Hti(Q).SBO4-L0(Q) 

DQbggM:XB1 2-H|i(D).XB1 2-L|||(Q). 
SB04-H$g(Q),SB04-L|^(D) 

EQfe^ M:XB 1 2-Hm(E),XB 1 2-L«(Q), 
SB04-H$ft(Q),SB04-Lfi(E) 

R5fe^M:XB1 2-Hti(R).XB1 2-L|ft(Q). 
SB04-Htg(Q),SB04-L$|(R) 

Kgfe^iy :XB 1 2-HM(K).XB 1 2-L01(Q), 
SB04-Ht||(Q),SB04-LiK(K) 













7/ 




if 




..■P" 1 , _ 


1 


1 1... . .. . 



I?±5y:SB04-H|ft(Q). 
SB04-Lfi(Q) 

& Dgft^M:SB04-H||(Q). 
SB04-L|i(D) 

-)te- E3ft^M:SB04-H|i(Q). 
SB04-Ltift(E) 



Rafe^3y:SB04-H|i(Q). 
SB04-LSil(R) 



Kefe^M:SB04-Hti(Q). 
SB04-L||(K) 



10000 
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[05] 




0.1 



me] 



1 10 100 1000 

^i^'MJx. [ng/mL] 



1 



i?^^:XB12-H|fi(Q), 
XB12-Lfi(Q) 



A DQftlES:XB12-Hti(D). 
XB12-L0(Q) 

Egfe^M:XB12-Hm(E). 
XB12-L|i(Q) 

R^Jl^^ : XBl 2-HM(R). 
XB12-L|i(Q) 

— KSfe^M :XB12-H|g(K), 
XB12-L||ft(Q) 



10000 



SB04-L|i ► 

XB1 2-L M *■ m0-<«-f^ ■i^Wiwiw * *' 

Gin Asp Glu Arg Lys 
47% 90% 88% 86% 90% 
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[07] 




0.01 



tai*ilJt(ug/mL) 



0.1 1 
ifl^^Jx. [ng/mU 



gf^gy:XB12-H|i, XB12-Lf^, 
SB04-H|i, SB04-L|g(P) 

A D5fe^M:XB12-Hti, XB12-L 
ii, SB04-H|g, SB04-LSg(D) 

Eel?^li:XB12-H^, XB12-L 
m, SB04-Hia, SB04-L|&(E) 



-B— RgJf^i!i:XB12-H||, XB12-L 
m, SBO4-H0, SB04-L||(R) 

KaJl^M:XB12-H^|. XB12-L 
m. SBO4-H0. SB04-Lm(K) 




i^±M:SB04-H|g, 
SB04-L|S(P) 



■ A - Dgfe^^:SB04-Ht^. 
SB04-Lj||(D) 

Eg$I^^:SB04-Ht^. 
SB04-LfS(E) 

— B— R3fe^§i : SB04-Hf|*. 
SB04-Lfi(R) 

-■»--- Kgte^i2 : SB04-H|g, 
SB04-L||(K) 
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[09] 



12 3 4 
iiMii iiiii mil 



5 

f 



6 M 



50kDa 



37kDa 



SB04-Lti 
XB12-Lm 



^^^^^^^^^ ^^^i^gi^ gum^m^^ ^1^^^^^^^^^^ ^litfHlItt^ 

^^^^^^^^ ^^^^^^^f' ^^^^^^^ ^^MlMpMill^^ ^^^^^^'^^'^ 



ildH 25kDa 



XB12-H39 ; 


Gin 


Glu 


Glu 


Glu 


Glu 


Glu 


SB04-L38 ; 


Gin 


Glu 


Glu 


Glu 


Glu 


Glu 


SB04-L44 ; 


Pro 


Pro 


Asp 


Glu 


Arg 


Lys 




51% 


86% 


96% 


95% 


94% 


96% 




fclf*;XS(ug/mL) 



' ir^S^ : XB 12-H^CH39:0). 
XB12-L||.SB04-Ha. SB04-L 
^(L38:Q.L44:P) 



Eiifel^^ XB12-Hfigl(H39.E). 
XB12-L^.SB04-HS[. SB04-L 
li(L38;E.L44:P) 



■ ■ ' E+OaJJ ^5=! XB 1 2-H|i(H39:E). 
XB12-Lltt.SB04-Hta. SB04-L 
|^(L38;E.L44:D) 



- E+E3fel^^ XB12-Ht^(H39:E). 
XBl2~Lm.SB04-HiM. SB04-L 
lil(L38:E.L44:E) 



E+R3Jra!5y :XB12-Hfi(H39:E). 
XB12-L||.SB04-H|fl. SB04-L 
0I(L38;E.L44:R) 



E+Ka$I^^' XB12-H|8<H39:E), 
XB12-L|^.SB04-H^. SB04-L 
IS(L38.E.L44.K) 
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[mil] 



If±S^:SB04-H«, 
SB04-LSI(L38:O.L44:P) 




- - A- - ■ E+DdiL^m : SB04-Hffi. 
SB04-Lti(L38:E.L44:D) 



-•)K--E+EgfeSS: SB04-H«. 
SB04-L»(L38:E.L44:E) 



e E+Ra$C^2^ : SB04-Hffi. 

SB04-Laa(L38:E.L44:R) 



- • H E+KSfe^S? : SB04-HM. 

SB04-LSI(L38:E.L44:K) 



EiSfe^S! :SB04-HtS, 
SB04-L^(L38:E.L44:P) 



lii1*SJg[ng/mL] 



[EI12] 




VLl VL2 




e/^L/> hscFv^ —^H^VT/KT^-riy 
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[014] 
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[015] 




[016] 



2^2 



H^LorHL- 



Bivalent scFv 



HL 
HorL 

Single chain diabody 
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u/ 
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I ^ . ...j 


■ ' 1 ■ ■ 1 1 I I 1 1 » 1 » 1 ' « ' 1 ' T ■ 1 1 ■■-■■-■r-r--r"->--r"T -i t-p i-f -t-T- i— r-T T"'-' r-|-^-T— r -i— i— •— | 
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[018] 



5f10v118:1 UV1 280nm 



mAU 



100 



Monomer 
89% 



N 



50 



100 ml 



5f10v307:11 UV1 280nm 
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[11119] 
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[11121] 
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u2-iArz4 |||Sllpeak2 
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